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(npoTokon Ne4 Big 28.03.2018)
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YTBEP)XAEHO B NeyaTb peLleHneM YHeHoro coBeta XapbKOBCKOrO HaLMoHaIbHOMo YH1BepcuTeTa nmeHn B.H. KapasuHa
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YkpanHbl: Ne515 ot 16.05.2016 ., Ne 820 o1 11.07.2016 . 1 Ne 326 ot 04.04.2018 1)
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HcenenoBanoch BAUSHHUE CBETOJIMOHOTO U3JIyIEHU HA MUKPOITUPKYJIAIUIO U SPUTPOIUTHI CJIU3UCTON
060s10uku nmosoctu pra (COIIP) mpu ero UCIOIb30BAaHUK B KOMILIEKCHOM JIEYEHUU ITPOTE3HOTO CTOMATUTA.

[TokazaHo, 4TO IPH MPOTE3HOM cTOMAaTHUTE, ToMuUMO HapytieHus COITP umeroT MecTo CJIBUTH B COOTHOIIIE-
HUHU HOPMAaJIbHBIX 3PUTPOIUTOB — AUCKOIUTOB-/] 1 uX marosorudyeckux popm — I1OD JT1/T1DI, kak B nepude-
pUYECKOH KPOBH, TaK 1, 0c0OeHHO, B KpoBu u3 COITP. BrIABIEHO, UTO BO3/IEHCTBHE CHHETO U HH(MPAKPACHOTO
U3JIy4eHUs cBeTouo/0B annapaTa « bapsa-®iexc/CUK» (myiunbt BostH 470 1 940 HM) B COYETAaHUHU C MECTHBIM
MIpUMeEHEHHEM Iperapara « X0oJIUcaI» IPU JIEUeHUH CTOMATUTA, CTUMYJIUPYET MUKPOIIUPKYJIAIIIIO, BOCCTAHAB-
JINBAET COOTHOIIIEHNE HOPMAJIBHBIX U TTaTosornueckux hpopm spurponutoB COIIP u nepudepruueckoii KposH,
uto crnocoberByeT HopManudanuu COIIP y 60bHBIX.

Takum o6pa3om, poroTeparnusa CBEeTOAUOAHBIM U3JIyIeHUEM MIEPCIEKTUBHA JJIs UCIIOJIb30BAHUA B KOM-
IUIEKCHOM JIEYEHUU CTOMATHUTOB.

KiroueBble cj10Ba: MPOTE3HBIM CTOMATUT, CBETOJIMO/IbI, MUKPOIIUPKYJIAINA, SPUTPOIUTHI, Ipenapar
«Xonucan».

MIKPOITUPKYJIAIIA C/IN30BOI OBOJIOHKU ITOPOKHUHU POTA
ITPU ITPOTE3HUX CTOMATHUTAX TA BUKOPUCTAHHA
B IX KOMILIEKCHOMY JIIKYBAHHI CBITJIOAIOTHOT'O
BUITPOMIHIOBAHHSAA AITAPATY «BAPBA-®JIEKC/CIK»

I.M. Baiioekos!, X.I. Ipcaxies?, M.M. Ipxanos?>
PecnybaikaHcvkull HaQYKOBO-NPpaxmuyHuil MeduuHull yeHmp xipypeit
imeni akad. B. Baxioosa, m. Tawkenm, Yabexucmanu;
2Tawkenmckiil depiycasHuil cmomamono2iutuil inemumym, m. Tawkenm, Y3bexucma

JlocmiiKyBaBCs BIUTUB CBITJIONIOTHOTO BUITPOMIHIOBAHHS HA MIKPOITUPKYJISAIIIIO | EDUTPOLUTH CTU30BOI 000-
JioHKU ToposkHUHU poTa (COITP) mpu Horo BUKOPHCTaHHI B KOMILJIEKCHOMY JIIKYBaHHI IIPOTE3HOTO CTOMATHUTY.

[TokazaHo, 110 MPU IPOTE3HOMY CTOMATHUTI, KpiM mopymeHass COIIP maroTh Micie 3pyIeHHs B CITiBBi/I-
HOIIIEHHI HOpMaJIbHUX EPUTPOIUTIB — AUCKOIUTOB-/] i ix maTosoriuaux popm — I[IOE /I /TI®E, sk B nepude-
PUYHIN KpOBI, Tak i, 0cob6uBo, B KpoBi 3 COIIP. BuspieHo, 1110 BIUTUB CHHHOTO Ta iIHYPAYEPBOHOTO BUIIPOMI-
HIOBaHHA CBiTyIOAioNiB anapary «bapBa-®iekc/CIK» (mopxunau xBuib 470 1 940 HM,) B TOETHAHHI 3 MiCIIEBUM
3aCTOCYBaHHAM IIpernapaTy «XoJicay» IpH JIKYBaHHI CTOMATHTY, CTUMYJIFOE MiKPOITUPKYJIAIII0, BiTHOBITIOE
CITIBBiZTHOIIIEHHS HOPMATbHUX 1 maTosioriaHux ¢popm eputporutie COIIP i mepudepudHOi KpOBi, IO CIIpUsIE
HopMmastizanii COIIP y xBopux.

© Baiibekos 1.M., Upcanues X. 1., Upxanos M.M., 2018 9
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TakuMm yrHOM, (HOTOTEpAITisl CBITJIONIOHUM BUIIPOMIHIOBAHHSAM IE€PCHEKTHBHA /IS BUKOPUCTAHHS

B KOMIUJIEKCHOMY JIIKYBaHHI CTOMAaTHTIB.

Ki1r0uoBi cj10Ba: IPOTE3HUI CTOMATHUT, CBIT/IONIONH, MIKPOITUPKYJIALLS, EPUTPOIIUTH, IIperapar « XoJticasi».

MICROCIRCULATION OF ORAL MUCOSA DURING PROSTHETIC STOMATITIS
AND THE USE OF “BARVA-FLEX/BIR” LED IRRADIATION
IN THEIR COMPLEX TREATMENT

I.M. Baybekov!, Kh.I. Irsaliev?, M.M. Irkhanov?
!Republican Specialized Surgery Centernamed named after acad. Vakhidov V., Uzbekistan, Tashkent;
2Tashkent State Stomatology Institute, Uzbekistan, Tashkent
The effect of LED radiation and Cholisal on the microcirculation and erythrocytes forms of the oral mucosa
during its use in the complex treatment of prosthetic stomatitis was studied . It was shown, that in prothesis
stomatiits beside the damages of the mucosa of oral cavity MOC changes the correlation of normal erythro-
cytes — discocytes-D and its pathological forms — PFE take place as in peripheral blood and especially in MOC.
It was found that the light radiation of Barva-Flex/BIR device (A=470 nm and A=940 nm), used in conjunc-
tion with Cholisal, improves the correlation between dissociates and pathological forms of erythrocytes. It was
improve of microcirculation and healing of the oral mucosa.It was found that usage of LED is promising in the

complex treatment of stomatitis.

Key words: prosthetic stomatitis, LED, microcirculation, erythrocytes, Cholisal

BBeageHnue

PazsmuHble BUibl (DOTOTEpATIUHN U (DOTOHUATHO-
CTUKH, UCIIOJIb3YIOIIFE HU3KOMHTEHCUBHOE JIa3EPHOE
usnayuenne (HUJIN), mpuMeHSIOTCA BO MHOTHX 00-
JlacTAX MeaunuHbL. [1-24] B ocsiegume rogsl BMECTO
HWJIN Bce uaiie UCIOJIB3YIOT CBETOAUOIHOE U3JIY-
yenne (C/AU), HCTOYHHUKKN KOTOPble 0003HAYAIOTCS
Tak)Ke aHIrJI0sA3bIYHON abopeBuarypoit LED (Light
Emitting Diode).

Bnaromaps Beicokolt addexrusHoctu CAU, re-
HEpUPYeMOTro THOKUMU MaTpHUIlaMu cepui «bapBa—
®djekc», OHO BKJIIOUAETCSI MEAUKAMU B KOMILJIEKCHI
JIedeHUs Pa3INYHbIX BUAax matosorui. [25] Kak
u HUJIN, CIN ob6iazaeT cCBOHCTBOM IIOTEHITUPO-
BaTh JIEHCTBHUE MeIUKAaMEHTO3HBIX CPEJICTB TEPATIHH.
[3,4,9,17,21,22]

IIpoBe/IeHHBIMU paHee B Halllel labopaTopuu
HMCCJIEIOBAHUSMHU C HCIIOJIb30BAHHEM CBETOBOU U
CKaHUPYIOIIEeH 2JIEKTPOHHON MUKDPOCKOIIUH IOoKa3a-
HO, UTO MMPOTe3hI U3 PTOpaHCa ¥ 3TAaKPUJIa BI3BIBAIOT
cymiectBeHHble usmenenusa COIIP. IIpu sTom Ha mo-
BEPXHOCTH CAMHX ITPOTE30B BBISBJIIOTCS CKOILJIEHUS
MHKPOOPTaHU3MOB, B TOM UHCJIe TPHOOB. [26]

JItoOble aTOJIOTHYECKHE N3MEHEHHsI OPTaHOB U
TKaHel BBI3BIBAIOT, KaK CYI[eCTBEHHbIE N3MEHEHU
SPUTPOITUTOB U3 00IACTH MATOJIOTUYECKOT0 IIPOIIECCa,
Tak 1, MeHee BhIpakeHHbIe, U3MeHEHUsI SPUTPOIUTOB
nepudepudeckorl KpOBU. TO MIPUBOAUT K HapyIle-
HUSAM MHUKDPOIUPKYJIAINH, APKO BhIPAa’KEHHBIMHU B
obstactu mopaskenusi, B Tom uucie u COITP. [12,13]

K HacrosimeMy BpeMeHH OCTAIOTCS He N3yYeHHBI-
MU BO3MOKHOCTU puMeHeHusa C/IV B KOMILJIEKCHOM
JIEYeHUH TPOTE3HBIX CTOMATUTOB COBMECTHO C IIEP-
CIIEKTUBHBIM aJUIOTATHYECKUM ITPEerapaToM «XOJIH-
can». [14,27] 3HaunTeNbHBIN UHTEPEC B OTOM CBA3HU
MIpeJ/ICTaBJ/IsIeT, B YaCTHOCTHU, BBISICHEHUE BJIUSHUS
CIU Ha MUKPOLHUPKYJISIHNIO CAU3UCTONH 000JI0UKHU

IIOJIOCTH PTa, a TaKKe HAa COOTHOIIEHUE YHcsIa Hop-
MaJIbHBIX 3PUTPOIUTOB (JIUCKOI[UTOB) M UX IIATOJIO-
ruyeckux GopM B repudepudecKor KpOBH.

IMesp HacTosAmEed paGoOThI — U3YUYUTH 3aBU-
CHUMOCTD ITOKa3aTesiell MUKPOUMPKYJISIUN U (HOPMBI
SPUTPOLIUTOB KPOBU OT Bo3zzeicTBus CAU martpuiy
tuna «bapBa—®iexkc/CHK» Ha CTU3UCTYI0 000JIOUKY
IIOJIOCTH PTa IIPH KOMILJIEKCHOM JIeYeHUU ITPOTe3HbIX
CTOMAaTHUTOB.

MarepuaJj
M METOJAUKHU UCCIeJOBAaHUA

HceeoBaHUIO MOJBEPIJIOCH 59 MYKYUH B BO3-
pacre 45—65 jieT 3 HuX 51 cO CHEMHBIMU IPOTE3aMHU
u3 ¢rTopanca. IlarepbiM manueHTaM IPOBOJIUITH
001IenTpUHATOE JIeueHne B Buze nosiockauuii 0,2 %
pactBopoM GyparuIiHA, OTBAPOM KOPHI Iyda v/ viu
obsientmxu. Bcem narnpeHTaM MpOBOAVIIA KOPPEKITHIO
MpOTE30B, 14 manueHTaM IPOBOJIHJIN CBETO/IHOTHYIO
Tepamnuio, 12 ¢ ucnosab30BaHueM Xosucasna, 12 kom-
IJIEKCHOE BO3/EUCTBUE CBETOANOAAMHU 1 X0JINCATIOM.

B kauecTBe KOHTpOJIA (HOpMA) U3ydaTd CIU3HU-
CTOU 000JIOYKH ITOJIOCTH PTA MPAKTUUECKH 3/TOPOBBIX
JTI071el, 6e3 MPU3HAKOB MATOJIOTHU CIU3UCTON 000-
JIOYKU TTOJIOCTH PTA U KETYA0UHO-KHUIIIEUHOTO TPAKTA.

®oTOTEpAITHIO BBIIIOJIHSIH € TIOMOIIBIO CBETOY-
omHo# Matpuilsl « bapBa-®iexc/CHUK», ocHameHHOH
JIByMs BUJIaMU CBETOMO/IOB C MOITHOCTBIO 110 5 MBT
kaxabi. [TonoBuHa ux (12) reHepUpoOBaia CHHUH CBET
(mrHa BostHBI 470 HM), IOJIOBHHA — HH(PaKpaCcHOe
usayderue (940 am). HazieB Ha MaTpUIly 4exos U3
TOHKOTO TOJTUATUJIEHA I IPEAYIPERAEHIA HHPHU-
[IMPOBAHUS IMOBEPXHOCTHU CJIIM3UCTOH, MAaKCUMATbLHO
PUOIHKAIIN K TIOC/IeTHEH NCTOUHUKY cBeTa. CeaHChl
00JTydYeHUs CTU3UCTON 0O0JI0OUKHU MOJIOCTH ITPOBOIH-
JIA €3KEeTHEBHO B TeueHue 7 JHeH; DKCIIO3UIUA — II0
3 MUHYTBI Ha CEaHC.
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[Tpu mpoBeieHNN CeaHCOB IOJIB30BAJIUCH POTO-
pacmupurenaMu. MaTpuiy moABOIMIIN KaK MOXKHO
OJIrKe K POTOBOM MTOJIOCTH. [1aIieHThI NCITOJIh30BATH
CBETO3aIUTHBIE OUKH.

[Mpenapat «Xoaucan» (Ipou3BOaUTEND dap-
m3aBoj Aiabda A.T. Pharmaceutical Works Jelfa
S.A.Poland), comepskammuii XoJIuHA CATUITUIIAT U Iie-
TQIKOHUSA XJIOPUJ Ha TeJIEBOH OCHOBE, TPUMEHSLIU
MECTHO Ilepej] ceaHcoM (OTOTepaIUy U Iepesi CHOM
(6e3 mocnenymwoitero Bo3aeicteus C/AU). I[Tomocky
resis IuHOH 1 eM iyt B3pocesibix U 0,5 eM [yt eTett
BBIZIABJINBAJIN HA YHCTBIH MTajyiel] ¥ BTUPAIH JIETKUMHU
MAaCCHUPYIOIINMU JIBIKEHUSAMU B ITOPAKEHHBIN yUa-
CTOK CJTU3UCTON 000JIOUKHU IOJIOCTH PTa.

[MoxcueT HOPMAJIBHBIX SPUTPOIUTOB (UCKOIIH-
TOB) U UX MATOJIOTHYECKUX (POPM ITPOBOIMIIH C TIOMO-
I[bI0 HKCIIPECC-METOIUKH «TOJICTOM Kartm» (cm. [a-
TeHT Pecnybiiniku Y36ekucTtas «Criocob orpesiesieHus
¢opwm sputponuroB» Ne MK 6 A 61 B 10/00). [3] s
aroro 2 karu kposu COIIP y kpas nedexros COIIP u
KPOBB U3 MayIbIla GUKCUPOBAIN B 2,5 % TIyTapoBOTO
aspAerua 5—6 MUH IOMEITAIN Ha TPEAMETHOE CTEKIIO
U UCCJIEZIOBAJIU 110, CBETOBBIM MUKPOCKOIIOM.

Bce mukpodoTorpaduu nogsepraiucs oo6paboT-
Ke; ee JaHHbIE COXPAHSINCH HA KOMITBIOTEDE C TIOMO-
L[bI0 MPUKJIAHBIX porpamMmM Microsoft-«Windows
XP-Professional».

J17151 OIIEHKH C ITOMOIIIO CBETOBON MUKPOCKOITHH
cocrosiaus COIIP, eé GuonTaThl MCCIEIOBATH YePe3
1 cyTku mocJie oC/IefHETO ceaHca. /I cBeTOBOM MuU-
KpOCKoIHH 00pasnbl TKaHu (ukcuposaiu B 10 % pac-
TBOpe hopmayinHa Ha hocdaraoM Oydepe. [Tapadro-
BbI€ CPE3BI OKPAIIUBAIN FeMAaTOKCUIMHOM F D03HMHOM.

s 1a3epHOU AONIIIIEPOBCKON (DJIOYMETPUH UC-
nosib3oBasHch annapaTtel JIAKK-01 ¢ ogHOKaHATBHBIM
ananmuzatopom («JIABMA», Poccust) u AJIT-BocTok
JIA®-01, pazpaboTaHHBII OTEUeCTBEHHBIMH IIPOH3BO-
nutesnsivu (upma «Had»). CpaBHUTEIbHAS OIEHKA
TOKa3aTeyield MUKPOIMPKYJISIUN, IOJIYIEHHBIX C II0-
MOII[BIO IBYX THIIOB aIllapaToB, MOKa3aja UeHTHY-
HOCTb IaHHBIX.

®noymeTpus BBINOJHSIACH B IEPBOH ITOJIOBUHE
JUHSI TIPU TIOJIOJKEHUH MAlMeHTOB IOJIyJIeska B CTOMA-
TosI0TIYecKOM Kpecite. COOII0AaTICh YCIIOBUS OTCYT-
CTBUS IABJIEHUS HA CJTU3UCTYIO0 000JIOUKY ITOJIOCTH PTa,
TICUX0IMOIMOHAIBHBIX U (QU3UYECKUX HATPY30K 3a
3 gaca 70 ucciaenosanus. [IpoBoguincy nu3MepeHus
apTepUAJIbHOTO JIaBJeHU JJIsI NCKIIOUeHHUs IIPOsB-
JIEHUH TUTIO- WX THIEPTOHUH.

K nmoBepxHOCTH CIM3UCTON 000JIOYKU TOJIOCTU
pTa WIN KOXKU MOYKH yXa MOJIBOAMJICS 30H/ AraMe-
TPOM 3 MM U YCTAHABJIUBAJICS CTPOTO MEPIIEHTUKYJISIP-
HO ITIOBEPXHOCTH; KOHTAKT OCYIIIECTBJISICS B TeUeHUe
3—4 muH. B xoMmmiiekce ¢ KOMIIBIOTEPOM ammapar
Ja3epHOU (PJIOyMeTpUH JTaeT BO3MOKHOCTH IOJY-
YaTh BBICOKOKAUYECTBEHHBIE JTOMILIEP(I0YTPAMMBI,
rpadUKu aMIUIUTYAHO-YaCTOTHBIX XapaKTEPUCTUK,
COXpAaHSIET IOJIyUYeHHbIE JJaHHbIE B 6a3e U MT03BOJISIET
MIPOBOIUTDH UX aHATN3 U CTATUCTUUECKYIO0 0OpabOTKYy.

Pe?:yJII)TaTI)I hucdiaeaosanmna

VccemoBaHUs € IOMOIIBIO SKCIIPECC-METOIUKU
«TOJICTOH KaILJIU» ITOKA3aJIH, UTO B HOPME CPEe/IU SPHU-
TPOLIUTOB IepUdepUIECKON KPOBU JOMUHHUPYIOT JHUC-
koruThl. Haubosiee yacto BcTpeuaeMble 0OpaTUMbIe
aToJIoTUYecKe (GOPMbI SPUTPOIIUTOB: SPUTPOITUTHI C
rpeOHEM; CTOMATOLIUTHI (OT CJIOBA «CTOMA» ) — SPUTPO-
LIUTHI CO 3BHAUUTETBHBIM YIIIyOJIEHUEM C OTHOU CTOHBI
JIMCKA; SXUHOIIUTHI — DPUTPOIIUTHI C OTPOCTKAMHU OT
1-2 no mHoxkecTBa. [{os1a UcKOIUTOB B nepudepu-
YEeCKOHN KPOBU, B3SITON U3 MaJIbI[a, B HOPME COCTaBJISIET
89 %, spUTPOIUTOB ¢ TPeOHEM U HXUHOLUTOB — 8 %,
CTOMATOITUTOB — 2 %, HEOOPATUMBIX TTATOJIOTUUECKIX
¢opm sapuTporuToB — 1 %. CoOTHOIIIEHME PA3TUYHBIX
¢(opM 3pUTPOLIUTOB KPOBH, ITOIyUeHHOH U3 CIIM3UCTON
000JIOYKH TTOJIOCTH PTA, MAJIO OTIMYAETCS OT BBIIIIE-
MpUBE/IEHHBIX 3HaUeHuH (puc. 1, Tab. 1).

W3yuyeHne 5puTPOIUTOB eprudepuiecKoil KpoBH,
TIOJIy9YeHHOH U3 Il ¥ U3 CJIU3UCTOH 000JI0UKH 10~
JIOCTH PTa IIPU CTOMATUTE, BHIABUJIO 3aMeTHbBIE C/IBUTH
B COOTHOIIIEHUH IUCKOITUTOB U ITATOJIOTUYIECKUX HOPM
SPUTPOLUTOB, 0COOEHHO SIPKO BhIPAKEHHBIE B KPOBHU
U3 CJIM3UCTON 000JIOYUKHY IMTOJIOCTH PTA: YKCIIO CTOMATO-
[IUTOB, SPUTPOIUTOB C Tpe0HEM U SXHMHOLIUTOB CyIIle-
CTBEHHO yBestmdeHo (puc. 2, Tabs. 1). [Ipu npore3aHom
CTOMATHTE JI0JII [TATOJIOTUYECKUX (POPM SPUTPOILIUTOB
OCTaBJIsIET IOYTH ITOJIOBUHY BCEX SPUTPOIIUTOB.

MopdomMeTpruyecKMU UCCIIeIOBAHUSIME yCTa-
HOBJIEHO, UTO Hcnojib3oBanue C/AV B KOMILJIEKCHOM
JIEYEHUU IIPOTE3HBIX CTOMATUTOB IIPUBOJUT K JIOCTO-
BEPHOMY BO3PACTAHUIO JIOJIU TUCKOIIUTOB U CHIKE-
HUIO JIOJIU NTaTOJIOTHYECKUX (POPM SPUTPOIUTOB. ITa
TEeH/IEHIUS TOSIBJISETCA KaK B KPOBU U3 CIIU3UCTOU
000JI0YKH TIOJIOCTH PTA, TaK U B NepudepruIecKoi
KpoBH U3 nasbia (tabs. 1).

JleyeHne mpemapaTom «XOoJIHMcaa» TAKXKe IPH-
BOJIUT K BhIPAYKEHHON HOPMAaJIM3AIUN COOTHOIIIEHUS
HOPMAaJIbHBIX (DOPM BPUTPOITUTOB (JIUCKOIIUTOB) U UX
narosioruyeckux ¢opm (puc. 3, Tabs. 1).

doTroTepanus MPUBOAUT K HOPMATU3AIUH COOT-
Homenus [[/T1® kak COIIP, Tak u nepudepudeckoin
kpoBu. OcoGEHHO 3TO APKO BHIPAXKEHO ITPU KOMILIEKC-
HOM HCIIOJIb30BaHUU (pOoTOTEpanuy U «X0IHcama»
MIPUBOJIUT K HOPMAaJIU3aluK COOTHOIIEHUA KOIude-
CTBa IUCKOIIUTOB U MATOJIOTHYECKUX (POPM 3PHUTPO-
nuToB B COIIP (puc. 4, Tabs1. 1). ITO MOATBEPK/IAET U
mopdosioruueckas omnenka ouonraros COIIP.

[TpoTe3HBIIl CTOMATUT BHI3BIBAET HAPYLIEHUS
OCHOBHBIX [TOKa3aTeJied, OTPaKAIOIUX COCTOSHUE
MUKPOIUPKYJIAINY nepudeprueckon kposu. Cyie-
CTBEHHO CHIJKAIOTCS OTHOCUTEIbHBIN IMOKa3aTesb
apTepuasibHOT0 KOMIIOHEHTA MUKDPOIUPKYJISIUH,
CyMMapHOe 3HaUeHUe CpeHeN CKOPOCTHU JIBHKEHU S
SPUTPOIIUTOB U YN GYHKITTOHUPYIOIINX KAITHILISA-
poB. Ha TpeTs cHIIKaeTcss BA30MOTOPHASA AKTUBHOCTD
MHKPOCOCYZIOB U IIOYTH B IBa Pa3a - CKOPOCTb SPUTPO-
nuToB (TabJ. 2).
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Puc. 1.MpeobnagaHne oNCKoOUNTOB B KPOBU 13 CIIN3UCTON Puc. 4. Hopmanusaunsi cooTHOLLEeHUA
060504k nonocTn pra. KoHtponb (Hopma). -3 10%x140 OUCKOLMTOB 1 MNATONIOMMYECKNX (DOPM 3pUTPOLMTOB
B KPOBU 13 CIM3UCTOWN 060SI04KU MNOMOCTY pTa
nocne Kypca KOMMJIEKCHOMO Ie4eHns
NpoTe3HOro cromartumTa
C nucnosnb3osaHnem obnyyeHns «bapsa-Pnekc/CUK»
n «Xonucana». -9 10x140

ITocye Kypca mpuMeHeHHs « X0JIucaaa» u 0coOeH-
HO (poTOTEpANINU yKa3aHHBIE TOKA3aTEIN MUKPOIIUP-
KYJISIUU TIPUOJIHNKAIOTCA K KOHTPOJIBHOMY YPOBHIO
(TabJ1. 2). ITocsie KOMILIEKCHOTO Hcnosb3oBanusa C/I
u «Xosucaaa» 3TU MOKA3aTeJN He OTJIUYATCA OT
VPOBHsI KOHTPOJISA U JlaKe MPEBBINIAIOT OT/EIbHbIE
3HaueHusd nocaeadero (tabu. 2).

Busyasnpaas onenka COIIP nmokazasa, 4To K KOH-
Iy Kypca ororepanuu u. 0COOEHHO, KOMILJIEKCHOTO
npumenenus: C/I1U1 u Xonucasna nospexaenus COITP
He onpeensioTes. Mopdosiornueckue uccae0BaHus
OGuonTaToB Tak:Ke yKasbiBaworT, uro C/IU u Xoaucana

Puc. 2.JoMrHMpoBaHne naTtonorn4yecknx gopm

3PUTPOLUTOB B KPOBU N3 CIN3UCTON 060/104KMN
MONOCTM pra. MPOTE3HbI CTOMATUT 40 Kypca fedeHns, B PAHHHE CPOKH CIIOCOOCTBYIOT CHIKEHHIO IIPOsIBIIe-
-3 10x140 HMI BOCHIQJINTE/IBHBIX PEaKIUii, a B O3/[HHE CPOKH

HaOJII0ZIEHUs CYIECTBEHHO YCKOPSIOT 3aKUBJIEHUE
nospexaenuii COITP.

OO0cy:kaeHue

HecMmoTpst Ha 6oJiblitoe pazHoobpasue crocoboB
MeIUKaMEHTO3HOTO JIEYeHs CTOMATUTa, OHO 3aTPY/I-
HEHO Yy JIUI] ¢ HellepeHOCUMOCThIO JIeKapCTBEHHBIX
cpenacts. [3]

Cpenin HeMeZIUKaMeHTO3HbBIX MeTO/[0B JIeUeHU s
IIMPOKOE PACIPOCTPaHEHNE HAIIIN PA3JINYHbIE BU/[bI
¢otorepanuu u, B IEPBYIO OUepeb, Jla3epHasd Tepa-
us, OCHOBaHHAsA Ha ucnosb3oBanuu HUJIN. B cro-
MAaTOJIOTUH OINBIT IPUMEHEHHUS JIa3ePHOU Tepamnuu
HACYUTHIBAET HECKOJIBKO JIECATUIIETHH.

HccnenoBatenu, IpuMeHSBIINE JIA3€PHYIO Te-
panuo B KJINHHUKE U B HKCIIepPUMEHTe, OTMedalu
YHUBepcanabHOCTD AeticTBusg HUJIV npu pa3indHbix
B KDOBY 13 CIIBUCTON OBOIOHKA NOSIOCTY PTa BU7IAX CTOMaTonomquK?f/'I MMaTOJIOTUH. Y CTAaHOBJIEHO,
MOCTIe KypCa fledennst NpOTe3HOro CTOMATUTa 9TO MeCTHOEe (DOTOBO3/IEHCTBHE HA OYAry MOPAKEHUS

«Xonucanoms. I3 10x140 OKa3bIBAET BbIPAXKEHHOE CTUMYJINDYIOIee BJINAHUE Ha
MUKPOLIUPKYJIAIUIO KPOBU, BKJIIOUAA MUKPOCOCYZbI

. A - S0 Ll ~e
Puc. 3. BoccTaHoBNEHME COOTHOLLEHNS OUCKOLITOB
N NaToNOrM4eCcKnXx hOpm 3pUTPOLIMTOB
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U SPUTPOILHUTHI, (POPMa KOTOPHIX BO MHOTOM OIIpe/ie-
JisteT 3 GHEKTUBHOCTh KPOBOCHAOKEHUS.

VIMeHHO CTOMATOJIOTaMH C MTOMOIIbI0 pyHIA-
MEHTAJIbHBIX OMOXUMUYECKUX, UMMYHOJIOTHUECKHUX
U MUKDPOOMOJIOTUUECKUX UCCIeAOBAHUN TOKa3aHa
MIPaBOMEPHOCTh UCIIOJIb30BAHUS JIA3EPHOU Teparuu
KaK caMOCTOSITeJIbHOTO METO/Ia JIeUeHUsT Psi/ia BOCIa-
JIATEJIbHBIX 3a00JIeBaHMl, B TOM uuciie (a, MOXKET, B
MEPBYI0 OYEPEH)CTOMATUTOB U MapOIOHTUTOB. O/1-
HUM U3 BeAyIuX GakTOPOB B ITaTOTE€HE3e MOCIETHIX
SIBJISTIOTCS UBMEHEHUSI MUKPOCOCY/IOB M PACCTPOKCTBA
MUKPOIUPKYJIAIUN CAU3UCTONH 0O0JOUKH TOJTOCTH
pra. [12,13] B koMIUTeKCe M3BMEHEHU U, BHI3BIBAIOIIIIX
HapyIIeHUs] MUKPOIUPKYJ/ISINA KPOBH, 3HAUUTETbHAS
POJIb IPUHAIIEXKUT HAPYIIIEHUAM COOTHOIIIEHUH MEK-
JIy YUCJIOM HOPMAaJTbHBIX (POPM SPUTPOITUTOB (JUCKO-
LIITOB), ¥ IATOJIOTUYECKHUX (DOPM KPACHBIX KPOBSIHBIX
TeJIel] — CTOMATOI[UTOB, SXUHOI[UTOB, SPUTPOIUTOB
cTpebHEM U JIp. DTO MOKA3aHO Ha IPUMEPE PAa3TUYHbIX
MaTOJIOTHYECKHUX cOCTOAHMM. [3-7,11,12]

HccnenoBaHuA HMOCAEAHUX JET MOKa3aau, 4To
MMO3UTUBHBIE Pe3yJbTaThl Bo3ercTBusa CAU Ha op-
TaHbI, TKAHU U KJIETKH BIIOJIHE COITOCTABUMEI C TTOJIY-
YyaeMbIMU IPHU Ja3€PHOU Tepamuu. IT0 00YCIOBUIO
paciupsmIineecss UCIOJIb30BaHNE CBETOHOIHOMN
doToTepanuu A CHUXKEHUS MPOSBIEHUH BOCIa-
JINTEJIPHBIX PEAKIUHA U CTUMYJISAINHU perrapaTUBHbIX
nporeccos. [4,6,8,17,19-24,28].

CIIU nipu MecTHOM IpuUMeHeHNH 3G PEKTUBHO B
KayecTBe 00€300TMBAIOIIETO U TPOTHBOBOCIIATUTETb-
HOTO CPEJICTBA JIJIsl JIeUeHU s 3a0071€BaHUH CITU3UCTON
0060J104KH IToJIoCTH pTa. KiTnHMYecKre 1 SKCIiepuMeH-
TaJIbHBIE WICCIIEOBAHUS TIOKA3aJIM BBICOKYIO 3 deK-
THUBHOCTD aIlIapaToB cepun « bapBa-DJeKc», KOTOPHIE,
HapsIy ¢ BUAUMBIM CBETOM — CUHUM, 3€JI€HBIM WU
JIp. — TEHEPUPYIOT U HH(pPaKpaCHOE UBIyUEHUE.

Harum vecsiefoBaHHEM YCTaHOBJIEHO, UTO B KPO-
BH, B3ATOH y OOJILHOTO MPOTE3HBIM CTOMATHTOM M3
CJIUBUCTOMN 0060JI0UKH ITOJIOCTH PTa U U3 MMaJIbIla, HMe-
IOT MECTO BhIpQsKEHHBIE CIBUTH B COOTHOIIIEHUH JIHC-
KOIIMTOB U MIATOJIOTUYECKUX (DOPM SPUTPOITUTOB. BbI-
sIBJIEHHbBIE HAPYIIEHUsI TOTO COOTHOIIIEHUS B KPOBH,
MOJIyYeHHOH U3 majbiia 60JIbHOTO, CBUIETETHCTBYIOT,
YTO CTOMATHUT HOCUT HE TOJIbKO JIOKAJIbHBIN XapaKTep,
HO U SIBJISIETCS ITATOJIOTHEN OPTaHNU3Ma B IIEJIOM.

BbiBOABI

[IpoBeneHHBIE HCCIENOBAHUS [TOKA3aIN, YTO
JIeYeHHe CTOMAaTHUTAa C UCI0JIb30BAHUEM U3JIyYEeHU:
CBETOAMOMOB U Ipenapara «X0oJMCcaI» IPUBOAUIO K
BBIPKEHHON HOPMAaJIM3AIIUU COOTHOIIEHUS JUCKO-
LIUTOB U IATOJIOTUUECKUX (POPM SPUTPOIIUTOB B KPOBU
KaK U3 JIECHBI, TAK U U3 [1aJIIIA, a TAKXKE CIIOCOOCTBOBA-
JIO BOCCTAaHOBJICHUIO [TapaMeTPOB MUKPOLIPKYJIALUAN.
ATo ykaspIBaeT Ha 93)HEKTUBHOCTh KOMILJIEKCHOTO
ucnonb3oBanusa C[AN u «Xonucana» npu jiedeHUU
NIPOTE3HBIX CTOMATUTOB.
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THE USE OF LOW-INTENSITY LASER THERAPY IN THE CLINIC
"LORIDAN PLUS — THE CENTER OF LASER TECHNOLOGY"

L.Yu. Svirydenko!2, S.M. Romaiev?, R.M. Mikhaylusov?,
V.B. Larichev?, 1.V. Piontkovska?
IClinic “Loridan plus — the center of laser technology”, Kharkiv, Ukraine;
2Kharkiv Medical Academy of Postgraduate Education, Kharkiv, Ukraine
In the clinic “Loridan plus — the center of laser technology” low-intensity laser radiation has been used
since 2004. Therapeutic lasers of the red, infrared, purple part of the spectrum allow 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. One of the varieties of laser therapy - photodynamic therapy allows you to sanitize inflam-
mation in a short time, without getting used to it. Thus, laser therapy can be widely used in outpatient practice.
Key words: low-intensity laser radiation, the clinic “Loridan plus”, outpatient practice.

ITaTosorust JIOP-opraHoB Ha CeroOHANITHIH JIEHD
3aHUMAaET BeAYyIee MECTO B CTPYKType oOIel 3a-
OosieBaeMocCTH HaceJleHUsA. Bcero HacuuTeIBaeTcs
6osiee nByxcoT JIOP-3aboneBaHUi, Kaxkaasi TpyIma
KOTOPBIX UMEET CBOM CUMIITOMBI U TPeOyeT MHIH-
BHU/IyaJbHOU IIPOTPaMMEBI JieueHusA. HejocraTrounas
3G GEKTUBHOCTD CYIIECTBYIOIMUX aHTUOAKTEPHAIID-
HBIX IIPENapaToB, YBeJIUUeHEe KOJTNIeCTBA O0IbHBIX,
He IePeHOCAIINX aHTHOAKTEpHUATIbHbIE IIPEeNapaThl,
MIOBBIIIIEHHAS] PE3UCTEHTHOCTh MUKPOOPTaHU3MOB
K aHTHOMOTHKaAM, ocjabjieHe UMMYHHOU CHCTEMBI
MIPUBOJAT K 3aTAKHOMY T€UEHUIO MATOJIOTUIECKOTO
Iporiecca U Mepexoiy ero B XpoHU4ecKy Gopmy
C YaCTBIMH PelUIUBAMU.

OnHUM U3 CPEACTB ONTHMU3AIUU JIEUeHUs BOC-
MmaJIuTeJ bHBIX 3a00sieBanuil JIOP-opranoB crajna
snazepHas tepanus (JIT).

MeTo/1b1 JTa3epHOM TEPAIINH ITO3BOJIAIOT 0becIie-
YUTh KOMILUIEKCHBIN MoAxo I, B seueHnu JIOP-3aboste-
BaHUU. biiaroiapsa HAIMYWIO TPUTTEPHBIX MEXaHU3-
MOB TFeHepasii3aniy U YCUIeHUs TEPAIIEBTUYECKOTO
53¢ deKrTa HUBKOMHTEHCUBHOTO JIA3€PHOT0 U3JTyUeHUs
(HMJIN), BO3IEUCTBYSA KOPPUTHPYIONTUM 00pa3omM Ha
BCe peryJIsiTOPHbIE CUCTEMBI, He 3aBUCUMO OT TOYKHU
[IPUJIOXKEHU A WHUITUUPYET OTBETHYIO PEAKIINIO Opra-
HU3Ma KaK eJUHOH IeJIOCTHON crucTeMBl. [1,2]

Kpowme Toro, 1a3epoTepanus BHITOJHO OTINIAET-
¢ TEM, UTO TO3BOJISIET 00ECIIeYUTD He TOJIBKO Jeded-
HBIH, HO U TPOGHIAKTHIECKUH 3DDEKT.

OpHUM U3 «ONTUMAJIBHBIX» (PU3NUECKUX (PaKTO-
POB BO3/IeHCTBUSA HA OPTaHU3M, UEaTbHO JTOMOTHA-
IOIUM JIa3€POTPAIHIO, SBJISETCA MAaTrHUTOTEPAIIHS.
AToT JIeueOHBIA METO/T, IIPH KOTOPOM BO3/IEHCTBHE HA
TKaHU MIPOUCXOAUT ITOCTOSHHBIM WU ITepeMeHHbIM
HHU3KOUYACTOTHBIM MarHUTHBIM I10JIEM HeOOJIBIION
HanpspreHHOCTH (710 30—50 MT). C1o3KHOCTH BO3/IEH-
CTBYIOIIETO (paKTOpa OIpeesseT MHOrooOpasue hu-
3UKO-XUMHUYECKUX MEeXaHU3MOB (PU3HOJIOTHIECKOTO
JIeHCTBUSA MarHUTHOTO I10JIs (M3MeHeHNe OPUEHTAIIN
MaKpOMOJIEKYJI, U3MeHEeHUe MTOJIIPHOCTH SI/Iep U BJIeK-
TPOHOB, BJIUSTHUE HA IPOHUIIAEMOCTh OMOJIOTHIECKUX
MeMOpaH, GU3UOJIOTHUECKOTO COCTOSHUA KIETKHU
u T. 7.). Kinmandeckue 3¢ deKThl MATHUTOTEPAITUH

IIPOSIBJISIIOTCA B YIIy4dIIIEHUN KPOBOOOPAIIEH S, yMEHb-
IIeHUU BOCIAJIeHUs U OTeKa TKaHel, CTUMYJIAIIUN
penapaTUBHBIX IIPOIIECCOB B TKaHAX. B pesysibraTe
IIPOBE/IEHUSI CEAHCOB MAarHUTOTEPAIINY IIOHIKAETCS
apTepUaJIbHOE JIaBJIEHHE, YJTydIaeTcss OO ra3000-
MeH, KyIIUPYIOTCA aJllepThuuecKre peakuuu. JJanHbIi
BU/JI BO3/IEHCTBUS C YCIIEXOM IIPUMeEHsETCS IIPU Bere-
TOCOCYIMICTBIX HAPYIIEHUAX (Ba30MOTOPHBIE PEAKIINH,
6osie3Hb Menbepa). MarHuToTepanus mokasaHa Impu
(pyHKIMOHATBFHBIX HAPYIIEHUSX I'0JI0CA, XDOHUIECKIX
snapunrutax. [Ipouesypa mokazaHa npu raHTJIMOHU-
TaX, HEKOTOPHIX GOpMax CHHYCUTA, XPOHUIECKOM
(apuHruTE, ANIEPTUUECKUX COCTOSHUAX, ITOC/IE0Ie-
pauumonsoMm nepuozie. Ocoboe 3HaUeHNE TMeeT KOM-
OMHAIVSA JIA3€PHOTO BO3/IEHCTBHSA M MATHUTOTEPAITHH.

IIpu euennu 6opmuHCTBa JIOP-3a00/1€BAHUT,
0COOEHHO OCTPBIX M IpU 0OOCTPEHUH XPOHHYECKHX,
JIa3epHOE U3JIydYeHHe I1eJ1ecO00pa3Ho COUeTaThb C Me-
JIUKaMEHTO3HOU Tepanuel. [I0CKOIbKY J1a3epHOE
U3JIydeHNe aKTUBU3UPYET MUKPOIIUPKYJIALIUIO B 30HE
00JIyueHus, KOHIIEHTPAIU JIEKaDCTBEHHOI'O Belle-
CTBA B 3TOH 30HE YBEJINYNBAETCS U IPOJIOHTUPYETCS
ero jieuebHbIN 3¢ deKT, HA DOHE JIa3epPHOU TeEpaITuu
IPUHIOHUIINAIBHO BO3MOXKHO CHUKEHHE JT03UPOBKHU
IIpUMEHAEeMOr0 IIpernapara.

OIBIT COBPEMEHHON KJIMHUYECKOU MEUI[HHBI
CBUJIETEJICTBYET O BBICOKOM 3(deKTe IIPU UCII0IIH30-
BaHUM KOMOWHUPOBAHHOTO BO3/IEUCTBUSA JIA3EPHOTO
W3JIy4eHUs Pa3JINYHBIX JJINH BoJH. Llesnecoobpas-
HO HCIOJIB30BATh COUETAHUE U3JIyIEeHUs KPacHO-
ro (A=630-650 HM, yacTOTa MOJYJIAIUN U3JIyUe-
uust — 10—100 I') 1 uadpaxpaceoro (A=800-900 mwm,
gacroTa moayssanuu usaydenus — 1-1000 I'iy) crek-
TpaJIbHBIX AMATIA30HOB, (prosIeToBoro A=410 HM.

Bo3szelicTBue y1a3epa Ha OPraHU3M IIPU JI€IEHUN
JIOP-maToI0TU# MOKET OCYIIECTBIATbCS HECKOJIb-
KHMHU cIIocoOaMM: KOHTAKTHBIN; JUCTAHIMOHHBIH,
BHYTPHUIIOJIOCTHOW, BHYTPUCOCYZUCTBIA, METOJIOM
JIa3ePOIYHKTYPBI, METOZOM CKAaHUPOBAHUS, JIa3€PO-
(opesnexkapcTBEHHBIX BEIIECTB.

OpHOU U3 IJIaBHBIX IPEANOCHIIOK K IIMPOKO-
My HCIIOJIb30BAHUIO JIA3EPHON TEPANUU B JIEUEHUHN
JIOP-3a60eBaHui sABJIsIeTCA TOT (PAKT, UTO JIAHHBIN
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MeTO/I BO3/IeHCTBU ITPAKTHYECKH He HMeeT ITPOTUBO-
IoKa3zaHui. Bce MpoTHBONOKA3aHUSA K IPUMEHEHHUIO
JIT ABIAIOTCA OTHOCUTEIbHBIMU.

A beKTUBHBIM SBJIAETCS COUETAHHOE (COBMECT-
HOEe) WJIM KOMOMHHPOBaHHOE (ITOCJIe0BAaTEILHOE)
npumeHenue JIT u npyrux jiedeOHbIX (PaKTOPOB:

— ja3epHad Tepanud + KBU-nyHKTYypa;

— YZIBTPa3BYK + JIa3epHasl TepPaIus;

— WHJIYKTOTEPMHUS + JIa3ePOTePaIIns;

— MarHUTOTepamnus + Ja3epHas TePaIus;

— YBU-Tepanus + ja3epHasd TepaIus;

— OastpHEOTEpATINS + JIa3epHasl TePAIIUs;

— BJIEKTPOTEepaIusl + Ja3epHas Teparms;

— Maccax + Jla3epHas Tepamnusl.

C menwto canaruu JIOP opraHoB B Hallled KJIv-
HUKE HCIOJIB3YeTCSI MeTO/I IPOTHBOBOCHIAIUTEIbHOMN
dorogmHamuyeckont Tepanuu. CyTh MeTOA 3aKJIIO-
YaeTcs B COUETAHHOM BO3/JEHCTBUH HA OYar BOCIa-
JieHUsl ceHcubOmn3aropa (BOJIHBIM pacTBOpP MeTHJIE-
HOBOTO cuHero 1%), J1a3epHOTO U3JIyYeHUs AINHON
BostHBL 650 HM. IIpu 5TOM HEOOXOIUMO BBIZIEPIKATh
SKCIIO3ULHIO CeHCHOmIn3aropa B TedeHue 10 MUHyT,
BpeMsI BO3ZEHCTBUA PACCUUTHIBAETCS WHANBULYAIIb-
HO. Bo3zeiicTBre MOKHO IPOM3BOIUTH HA ZIEHOU/IBI,
HeOHbIE MUH/IAJIUHBI, B 00JIaCTh CIYXOBBIX IIPOXO/IOB,
B [IapaHa3aJIbHbIE CUHYCHI Yepe3 KaTeTepbl, HHTPa-
OIlepPalIOHHO IIPU HEOOXOAUMOCTH CAaHAIIUM OYara
uHpexuu. [3,4,5]

OpunMm u3 Haubosiee 3pPeKTUBHBIX METOJIOB
JIa3epOTepaIny ABJISETCS BHYTPHUBEHHOE JIa3epHOe 00-
sygenue kposu (BJIOK), mpencrasistiomniee coboit yHU-
KQJTBHYTO TEXHOJIOTHIO BO3IEHCTBISA HA OPTaHU3M HU3-
KOMHTEHCUBHOTO JIA3EPHOTO U3JTyYeHMs Ha TeMOIIOONH
KpoBH. Pe3ysibTaT — KauecTBEHHOE YJIydIlleHue KHC-
JIOPOATPAHCIIOPTHOHN (PYHKIMH KPOBU U YKpeIUJIeH!e
SHEPreTHYECKOTO COCTOSTHUS KJIETOK TKaHeH. [1]

Meronuka BJIOK ynuBepcanbHa, appexTuBHA
U mpocTta. ITO AeHCTBEHHBIN CII0CO0 0310POBJIEHUS
Bcero opranusMa. JlazepHble TEXHOJIOTHH B MEAHUIHE
U IO Cel IeHb ABJIAIOTCSA HanboJiee COBPEMEHHBIMHU U
Pe3yIbTATUBHBIMU.

[Ipoueaypa BHYyTPUBEHHOH J1a3epHOU TEpAIUHU
BJIOK pexomMenzayeTcs Kak MOIIHOE CPEZCTBO IIOBBI-
[IEeHUs TMMYHHUTETA U PeaOIITUTAIIOHHBIX BO3MOXK-
HOCTeH opraHusma. BosjielicTBre MPO0IKAETCS OT
4 1o 6 MmecsIIEB.

BJIOK — 3T0 MOIITHOE TepaneBTUYecKOoe CPeICTBO
B PYKax OIIBITHOrO Bpaya, 00ecIieunBaloIee eJIbIi
pAn nedebHbIX 3PPEeKTOB: OUOCTUMYIUPYIOITHH,
aHTHOAKTEpUATbHBIH, IPOTHBOBOCIIAIUTEIIHHBIN,
MPOTUBOOTEYHBIN, UMMYHOCTUMYJITUPYIOITHM, 06300~
JIMBAIOIITUH U JIP.

B nepuoz BeceHHUX aBUTAMHHO30B OUYEeHb aKTy-
aJIbHO BHYTpUBEHHOe obsyuenue kposu BJIOK, ko-
TOPOE «BCTPSXHUBAET» OPTaHU3M, IIPOOYKIAET €r0 OT
3UMHEH CIISTYKH, PE3KO IOBBIIIIAET UMMYHHBIH CTaTYyC.

JlazepHas Tepanus B OTOPHHOJIAPUHTOJIOTHUY AK-
TUBHO BHeZIpsIeTCs Ha BeAYIINX Kadeapax YKpauHbl 1

crpad CHI (Tumen I'.U., 3a6omotHsri JI. 1., [Lry:xH1-
k0B M.C., ®unartoB B.®., 'apiok I'.1., 3aropyesa JI.JI.,
®unarosa N.B., [llepuenko A.M., Kyaukosa E.A.,
OrueBa A.T'., Ceupuzenko JI.IO. u np.). B mpommom
cToJyieThy ObUTH pa3paboTaHbl HOBbIE METOJIBI JIa3ep-
HOT'O BO3/IEACTBHS Ha CTU3UCTYIO 000JIOUKY raliMOpO-
BBIX ITa3yX (BHYTPHUIIOJIOCTHOH cI10cob BO3/IEUCTBUA);
sazepodopes JeKapcTBEHHBIX BemlecTB («Mupamu-
CTHH», «JIEBOMHUKOJIb», THAPOKOPTU30HOBAsA Ma3b,
Masb «JIeBaMeKoJIb» U ap.). [IPOBOAWINCH HAyYHbIE
HCCJIEI0BAHUS 110 UBYYEHUIO aHTHOAKTEPUATIbHON aK-
TUBHOCTH JIA3€PHOTO U3JTyUYeHNs Ha OCHOBHBIE BO30y-
JIATEJTH BOCIIJINTEIBHBIX 3a601eBanmii JIOP-opraHos,
MMMYHOJIOTHYECKHE ACTIEKTHI JIA3PHOTO U3JTyYeHHUsI.

Kimmauka «JIopugan» 6bpl1a OCHOBaHA, Kak 00be-
JIMHEHNeE Bpauel JIOp U CTOMATOJIOTHUYECKOTo ITpodu-
seii. C 2017 roma mpoOU30IILIO PACIINPEHNE KITNHUKY,
Oirarojapsi MIMPOKOMY HCIIOJIb30BAHHIO JIa3€PHOU
TEeXHUKU XUPYPrUIecKoro npoduisa. bpuiu noaydaeHs
JINLIEH3UU Ha XUPYPIUI0, THHEKOJIOTHIO, CEMEHHYIO Me-
JULIHY, Ha XUPYPTUUECKYI0 CTOMATOJIOTHIO U Ap. [Tpu
5TOM HU3KOWHTEHCHBHAA JIa3epHas TepaIus He yTpa-
TWJIA CBOETO 3HaUeHU. 3a 14 jieT cyliecTBOBaHUSA KJIN-
HUKH JIeUeHNe JIa3epoM poIutd 6osiee 20 ThICIY Ue-
J10BeK, u3 Hux 9000 — netu. Hamu 6pu1n pazpaboTaHbl
CXEMBI JIEUeHHSI BOCIATUTEIbHBIX 3a0071€BAHUH JTUM-
dougHON TKaHU (aIEHOUUTHI, TOH3UJIUTHI), JIeue-
HIE OCTPBIX M XPOHIUYECKUX CHHYCUTOB. Bee Tepamnes-
THYeCcKoe Jla3epHoe 000pyoBaHue «JIuKka-TepaneBT»
(puc.1), ucrosipb3yeMoe B KJIMHUKE OTE€YECTBEHHOTO
npousBogcrsa — YUIl «Poronuka mioc», Yepkacesl.
ObopynoBaHue cepTUDHUITTPOBAHO, UMEIOTCS PA3JIAY-
HbIE CIENUaJN3UPOBAHHBIE HACA/IKU, IT03BOJIAIONIE
JIOCTABUTH JIa3epHOE U3JIyYeHUe BO BCE TPYAHOMIO-
crymHble MecTta (puc. 2). Hacagku nmojBepramTcs

= (-

v

MUT-I-Lika

Puc. 1. YcTaHoBKa nasepHasi TepaneBTu4eckas
«Jlnka-TepanesT»
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XUMHUYECKOU CTEPUIN3AINU. B Hallel KIMHUKE HC-
[I0JIh3yeTCsI HeMenKui mpenapar « Kopsanekce», KOTo-
PbIH Ia/isAle CTEPUINU3YET ONTUYECKUE YIACTKY Ha-
CaJIOK, UTUTEIBHO COXPaHss X PaOOTOCIIOCOOHOCTS.

Puc. 2. Bug JIOP-kabuHeTa KnuHUKK «JlopugaH nitoc»

B ocHOBY JleueHUs JIETJIN TPU Kypca Tepamnuu
1o 10 ceancos ¢ npomexyTkom 1 mecan u 1,5 me-
cana. Kype coctout u3 Bo3eHCTBUS HA CIIU3UCTYIO
000JI09KY TIOJIOCTH HOCA U aJIEHOUI0B, Ha HeOHbIE
MHUH/JJAJINHBI, HAa 00J1aCTh KPYIIHBIX COCYIOB U IIPO-
eKIIUI0 BIJIOYKOBOU Kejie3bl. BpeMs Bo3mencTBUs
rosbupaercss MHAUBUIYIBHO, 3aBUCUT OT BO3pacTa
MaIeHTa, aKTUBHOCTH BOCIAIUTEIBHOTO IPOIIecca.
Ha mpunmaTouHsle ma3yxyu HOca BO3/IEHCTBUE IIPO-
BOAUTCS MHOPAKPACHBIM JIA3EPHBIM
U3JIyueHrneM, MOIHOCTRIO 710 20 MBT,
Ha CJIU3UCTBIE BO3JEHCTBYEM U3ITyUe-
HUEM BUJVMOH YaCTU CIEKTPAJIBHOTO
JMana3oHa, Jalie KpacHOro CIeKTpa
(momrHOCTD 25—-35 MBT). IIpu rpub-
KOBBIX ITOPaKeHUAX — yJIbTpaduoe-
TOBBIM U3JIydyeHHeM, MOITHOCTH OT 10
o 30 MBt. Bee Tpu Kypca y1azepHOM
TepaInuy COIIPOBOKAAIOTCS IIATHIO Ce-
ancamu (poTOAMHAMUYECKOU TepaIru
Ha obJiacTh oyara WHQEKIUN — Heb-
HBIX MUHJAJIUH WJIN aleHoun0B. U1
JleCATHIO CEaHCAMHU CIIeJIeOTePATHH.
Takoe coueranue puanvyeckux dax-
TOPOB IO3BOJISET YMEHBIITUTh KOJIH-
YeCTBO PeUINBOB 3200JIeBaHUs B IO/
¢ IIIEeCTH JI0 JIBYX, a B 68 % ciryuasx /10
onHOTO. MeInKaMeHTO3HOE JIeUeHe
BKJIIOYAET B ceOs1 Kypc IIPOTHUBOIIApas-
WUTApHOU Tepamnuy, jieueHrne auMda-
MHa30TOM, AHTHH XeJIeM B TeueHUe
MecsIia, IPU HeOOXOAMMOCTHU HCIIOTIb-

3YIOTCS BAKIIMHOIIOIO0HBIE ITperapaThl — pUOOMYHUI,
6porxoMyHa1, pecnuOpoH, IRS-19. Ha TpeTbeM Kypce
JIa3epoTepaINH OCTAETCS TOJIBKO BUTAMUHOTEPATIHS,
aHTUOKCUJIAaHTHAs Tepanus. [6,7]

Hamwu nanueHTs! IOJIydaoT
JIa3epHYIO TEPANUI0 KOPOTKH-
Mu Kypcamu (5—8 ceaHCOB) Kak
IIpe0IIePalIOHHYTO TOJITOTOBKY
IIpU OllepanusAx Ha MPUAATOY-
HBIX Ia3yXax HOca, y MalleHTOB
C OZIOHTOTEHHBIMU rAMOPUTAMHU
IV TIPU MOJIUIIO3HBIX MIpOIec-
Cax BOCIIAJINTEILHOTO XapaKTepa.
JlaHHas MOATOTOBKA MO3BOJISET
MIOJTHOCTHI0 UCKJIIOUUTD IIOCTIE0-
IepanoHHbIe OCJI0KHEHUS, CO-
KPaTUTh CPOKU BBI3/IOPOBJIEHUSA
B ZiBa pasa. [lanueHTy npous-
BOJIUTCSA IYHKIHUS U KaTeTepU-
3a1usA raiMopoBoU masyxu. Ha
MIPOTSKEHUU [TOJITOTOBUTEIHBHOTO
Iepro/ia ma3yxa IpOMBIBAeTCs
JIBK/IBI B JIEHD U IIPOBOJIUTCSA Ce-
aHc (poToIMHAMUYECKOU TEPATTUU
C MeTHJIEHOBBIM cuHHUM. Yepes
KaTeTep BBOAUTCS (HOTOCEHCHOU-
smzatop 0,5 % BOAHBIN pacTBOP METHIEHOBOTO CHHE-
ro. kcno3unusa 20 MuH. 3aTeM asyxa IPOMbIBAeTCA
CTEPUWJIBHBIM TEILJIBIM (PU3UOJIOTUIECKUM PACTBOPOM
u o0JIydaercs JJa3epoM JIIMHOU BOJIHBI 665 MKM B Te-
venue 10 muHyT. [2, 8,9]

IIpu HeO6XOAMMOCTH JIa3epHAs TEPAIUS IIPOBO-
JIUTCS HA 00JIacTh TOPTaHHU, OPOHXOB, COCIIEBU/IHBIX
OTPOCTKOB, HAPY?KHBIX CJIYXOBBIX IIPOXOJIOB, JIETKUX
u T. 7. (puc. 3).Mcnonp3yercsi cCOueTaHUE METO/IOB

Puc. 3. Npouenypa naseportepanesTu4eckas
Ha COCYAMNCTO-HEPBHbIN NMYy4OK LLEN
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BOB/IENICTBUS — JIA3€POTEPATIHSA + MACCaXK, JTa3epoTe-
pamus + poToAHAMUYECKAs Teparusi, J1a3epoTepa-
Yl + CIIeJIE0TEPATIHS, J1a3epodopes JIEKAPCTBEHHBIX
BEIIIECTB, JIA3€POTEPAIIUS + J[bIXaTeJIbHAS TUMHACTHKA,
JIa3epoTeparus + HHraIANNOHHAS TEPATIUS, U IPYTHE
COYETAHUS.

Takum 06pa3oM, HUBKOUHTEHCUBHAS Jla3epHas
Tepamnus MOXKeT OBbITh UCIIOJIb30BaHA TPAKTHUYECKH
B JIT000# obJracT amOyJIaTOpHOU MeauIuHbL. [Ipu
3TOM OHA 3HAUUTEJIbHO COKpAIllaeT npebbIBaHUE Ia-
[MEHTA 1107] HAOJIIOZIEHEM Bpaya U sIBJISIETCS] METOZIOM
BBIOOPA IIPH MTOATOTOBKE OOJIBHOTO K OIEPATHBHOMY
BMEIIATEJIBCTBY, CIIOCOOCTBYET OBICTPOMY BOCCTAHOB-
JeHuro mocse Hero. [10,11]
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OOTOANHAMMNYECKAA TEPAIINA
B JIEYEHHNH PAKA KEJIYIKA
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IIpoBe/ieH aHaIU3 pe3yIbTAaTOB JeueHus 10 MaI[MEHTOB ¢ PAKOM JKEJIYAKA C BHICOKMM XUPYPTUYECKUM
PHICKOM, ¥ KOTOPBIX B KOMILIEKCE JIEYEHH TPUMEHUTH (POTOAMHAMHYECKYIO TEPAHIO (POTOCEHCHOMITI3aTOPOM
®DOTOJIOH U Aa/IbHEHIITUM 00JIy4eHHUEM C IIOMOIIIBIO ITOJIYIIPOBOAHUKOBOTO JIa3epa C AJIMHOU BOTHBI A = 0,67 MKM
IIEPEKPECTHHIMHY TTOJIAMU O0JIyYEHHUS, BBOIUMOTIO Uepe3 OMOIICUMHBINA KaHAJ SHJIOCKOIA. JH/IOCKOIIIYECKAs
®/IT moxeT OBITH HCIIOJIB30BAHA HA BTalle KOMOWHUPOBAHHOTO JIEYEHH B COUETAHUU C MEIUKAMEHTO3HON
Tepanued U XUPyprudecKUMU BMEIIATEIbCTBAMU U sABJIsieTcs 3G(MEKTUBHBIM CPEJCTBOM MPOMUIIAKTUKN
Pa3BUTHUA HECOCTOATEIHHOCTEN MMUIEBO/IHO-TOHKOKHUIIIEUHBIX aHACTOMO30B B PAHHEM I10CJIEOTIEPAIHOHHOM
nepuoyie. Iuzockonmueckas /1T Tak:ke MOXKET HCIIOJIB30BATHCSA B IIOCJIEOTIEPAIIIOHHOM IIEPUO/IE B KAUECTBE
pOoPUIIAKTHKY PAHHUX IOCIEONEPAIMOHHBIX OCJIOXKHEHUN B CJIydasix OOHAPY:KeHHUs OIyXOJIEBBIX KJIETOK
B Kpasix Pe3eKIHu.

KirroueBsble cj10Ba: pak JKeJyaka, pToauHaMUYecKas Tepamus, JedyeHue.

OOTOANMHAMIYHA TEPAIIIA Y JIIKYBAHHI PAKY IIVIYHKY
10.B. IsanosBal, C.B. B’ron?

Y «Incmumym 3a2anvHol 1 HegloinaoHoi xipypeii imeni B.T.3ailyesa HAMH Yxpainu», m. Xapkie, Ykpaina;
2Xapxiscvrull HayioHarbHUll meduuHull YyHigepcumem, M. Xapkie, Ykpaina

IIpoBeneno anai3 pe3ysbTaTiB JIiKyBaHHA 10 HAIi€HTIB HA PaK HIIYHKY 3 BUCOKUM XipypPriYHUM PU3UKOM,
V AKHX B KOMIUIEKCI JIIKyBaHHsI BHKOPHUCTAHO (hOTOIMHAMIYHY Teparito ¢poToceHcubiizaropom POTOJIOH Ta
HACTYIIHE OIPOMiHEHHs 3a JIONIOMOT0I0 JIa3epa i3 IOBKUHOI0 XBWIi A =0,67 MKM IepeXpecHUMH IIOJISIMH OII-
POMiHEHHS, AKUH YBOJIMJIN KPi3h OionciiHuE kaHa eanockomna. Expockomiuna ®/IT mozke OyTH BUKOPHUCTaHA
Ha eTari KOMOIHOBaHOTO JIIKyBaHHS B CIIOJIyY€HHI 3 MEUKAMEHTO3HOIO TEPAITIEI0 T XiPYPTiYHUM BTPYUYaHHAM
i € edbeKTUBHUM 32cO060M TPODUIAKTHKH PO3BUTKY HECIIPOMOXKHOCTEN CTPABOXITHO-TOHKOKHIITKOBHX aHACTO-
MO3iB B paHHBOMY ITiciistoneparinnomy mnepiozi. Enyrockomniuna @/ T Takosk Mozke OyTH BUKOPHUCTAaHA B MiCIIA-
omepariiHoMy Iepio/ii B SKOCTi MPOMiIaKTUKN paHHIX IMiCIA0NePaiiHUX YCKJIQIHEHD 32 YMOBH HAasBHOCTI
aTHIIOBUX KJIITHH B KpPasX PE3€eKIIii.

KirrouoBi ciroBa: pak 1UTyHKY, GTO/IMHAMIUHA TepalIis, JIiKyBaHHs;.

PHOTODYNAMIC THERAPY IN THE TREATMENT OF STOMACH CANCER

Yu.V. Ivanoval, S.V. Viun?
1SI “Zaycev V.T. Institute of General and Urgent Surgery of NAMS of Ukraine”, Kharkiv, Ukraine;
2Kharkiv national medical university, Kharkiv, Ukraine

The analysis of the results of treatment of 10 patients with gastric cancer with high surgical risk, who in
the treatment complex used photodynamic therapy with photosensitizer Photolon and further irradiation with
a semiconductor laser with a wavelength of A=0.67 um cross-irradiation fields introduced through the biopsy
channel of the endoscope. Endoscopic PDT can be used at the stage of combined treatment in combination with
drug therapy and surgical interventions and is an effective means of preventing the development of esopha-
geal-small intestinal anastomosis failures in the early postoperative period. Endoscopic PDT can also be used
in the postoperative period as a prophylaxis of early postoperative complications in cases of detection of tumor
cells in the margins of resection.

Key words: stomach cancer, photodynamic therapy, treatment.
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BBeaenue

CHMKeHUe PUCKa BBICOKOTPAaBMATUYHBIX OIlepa-
Ui 1o MoBOy paka skenyaka (PXK) u pacmmpenue
MMOKa3aHUHM K HUM y MaI[eHTOB C BHICOKMM PHCKOM
Pa3BUTHS OCJIO’KHEHUH B ITOCJIEOTIEPATTTOHHOM ITEPHO-
Jle TIPe/ICTaBJIsSIeT O/THY U3 CAMBIX aKTyaIbHBIX ITPOOJIEM
oukoxupypruu. Cpeixi 60JbHBIX CTapIIeH BO3PACTHON
TPYIIIbI paIUKATIbHOE XUPYyprudeckoe yeuenne PK
mosiy4daroT He 6ostee 12,1 % nanuenTos. [1] B crenu-
AJIM3UPOBAHHBIX OHKOJIOTHYECKUX YUPEKIEHUSIX pa-
JIUKaIbHBIE BMelaTesberBa (RO) mpoBogsaTesay 72,7 %
6ospHbBIX P2K, 3 HuX stutia crapiie 70 JIeT cOCTaBIISIIOT
ToIbKO 1/3. [2]

OmubKu INATHOCTUKY U IPOTHO3UPOBAHUS CTE-
TIEHY OIMEPAIIMOHHOTO PHUCKA IPUBOJIAT K HEOIIPAB-
JIAHHOMY OTKa3y OT XUPYPTUYECKOTO BMEIIaTeIbCTBA
y OOJIBHBIX ¢ pe3eKkTabebHOU omyxoabio. [3] /o
HACTOSIIIETO BpeMEeH! aKTyaJIbHOH ocTaercs mpobJie-
Ma BbIOOpPA ONTHUMAJIbHON XUPYPTUUECKOU TAKTHUKHU
y HalMEHTOB MOKUJIOTO U CTapYECKOro BO3pacTa, CTpa-
natomux PXK. Psag aBTOpOB OTMeUaloT, UTO y JaHHOU
TPYIIBI OOJBHBIX OOBEM OMEPATHBHOTO BMEIIATE b~
cTBa M JTUMQPOANCCEKITNH SABJISTIOTCS OTIPEIEIIIOIAM
(GaKTOPOM pHCKA OCJIOXKHEHHOTO TE€YEeHUsI PAHHETO
mocjeonepanuonHoro nepuoza. [1,4,5,6] B To ke
BpeMsI, COBPEMEHHbIE YCIIEXU aHECTE3UOJIOTHUH U Pea-
HUMAaTOJIOTUH, COBEPIIIEHCTBOBAHUE XUPYPTHUECKON
TEXHUKU U BHEJPEHUE HOBBIX TEXHOJIOTHU JI€UEHUS
P2K cmoco6ceTByeT yCHenHoMy BBITIOJTHEHUIO BBICO-
KOTPaBMAaTHYHBIX XUPYPTUUECKUX BMEIIATETbCTB U
obecrieunBaeT XOPOIIe HEeMOCPEACTBEHHBIE PE3YIb-
TaThl ONEPATUBHOTO JeueHus 60abHbIX PXK rpymm
BBICOKOTO XUPYPTUUECKOTO pricKa. [1,7,8]

[lepCreKTUBHBIM METOZIOM B KOMILJIEKCHOM Jie-
YeHUU HalUeHTOB sABJIsieTcss GOTOIMHAMUYECKAsT Te-
pamust (®/IT), ocHoBaHHAsI HA CIIOCOOHOCTH OHOJIOTH-
YeCcKUX 00bEKTOB (PaKoBbIe KJIETKH, BOCTIATUTEIbHBIE
TKaHU, MUKPOOBI) HaKaIJIUBaTh KpacuTeau — GoTo-
ceHCHOMIM3aTOPHI. [9]

O/IT He BbI3BIBAET MOBPEXKAEHUA 3/IOPOBBIX TKA-
HeH 1 KapKaCHBIX KOJTAaT€HOBBIX CTPYKTYP, SABJIAETCS
VHUKAJIbHBIM IIAIANINM METO/IOM SH/IOCKOITTYECKOTO
JIeUeHUsI, XapaKTEPU3YETCsI OTCYTCTBUEM TSIXKEJIBIX
MECTHBIX, CUCTEMHBIX OCJI0KHEHHH, BO3MOKHOCTHIO
MTOBTOPEHUS JieueOHOU MPOLeAyPhl U IPUMEHEHUS Y
MMaIeHTOB, KOTOPHIM IIPOTUBOIIOKA3AaHO XUPYpPrude-
ckoe yiegenne. [10,11]

N3BeCTHO, YTO pakoBas KJIeTKa 00IaaeT OJHUM
Ype3BhIYATHO HWHTEPECHBIM CBOMCTBOM — OHA MOJKET
CeJIEKTUBHO HAKaIJIMBaTh U HEKOTOPOE BPeMs yep-
JKUBaATh OKpAIlleHHbIE BEIEeCTBA, KaK HaXO/SIHeCs
B OpranusmMe (9H10TeHHbIe TOPGUPUHBI), TAK 1 BBOJH-
MbI€ B HETO U3BHE (9K30TeHHBIe TOp(UPHHBI). B cBsI31
C 5TUM BO3HUKJIA UJiesT BO3JEUCTBOBATh HA ATOT y4a-
CTOK CBETOM C JITUHOH BOJIHBI, BO30OYK/IatOIIEeH JIUIITh
JlaHHbIe coeuHeHus. [Ipu aToM 00111ast SHEPTHS CBETa
JIOJDKHA OBITH HEBBICOKOH, UTOOBI HE MPOUCXOUIIO

MIOPaYKEHUsI HAXOAAIIUXCSA PALOM 370POBBIX KJIETOK.
dta uzes 6pUIa peaTn30BaHa IPU KIIMHUYECKIX HCCIIe-
noBaHUAX B 1978 r. mpodeccopom T. Toreptu (CIIIA).
OH coo6mt 06 yeneraoi ®/IT mepBbix 25 manueHTos
€O 3JI0KaYeCTBEHHBIMH HOBOOOPA30BAHUAMI PA3HOTO
TUCTOreHe3a U JoKaausanuu. [12]

K Hacrosmemy BpeMeHH 3a PyOeKOM B pa3JINd-
HBIX MEUIUHCKUX [IEHTPAX 10 BCEMY MUPY ITOJIyIeHbI
nanuble 00 adpdexruBHOCTH O/[T 11pU JIeueHUH 3J10-
KaYeCTBEHHBIX OITyXOJIEU IO?KEJTyIOUHON 3KesIe3hbl,
IMEeHKNU MaTKH, IOJIOCTA PTa, MIPOCTATHI, OPOHXOB,
KOJKH U JIpYTUX JIOKanu3amun. [13—19]

C 1992 roga B Poccun Havaauch pa3paboTKH IO
npuMeHeHuto O/IT 11pu JiedeHUHU TIUPOKOTO CIIEKTPA
3a0oneBanuit. [20] Ha ceropusmHui IeHb chop-
MYJINPOBaHBI OCHOBHBIE TeHJeHIuu pa3sutusd ®/T
B PA3/IMYHBIX 00JIacTAX MeAUIUHEL. VccieqoBaTean
IIpeZIaraoT 1 JEMOHCTPUPYIOT HOBBIE TEXHIYECKUE
peleHus, SKCIePUMEHTAJIbHBIA U KJIUHUYECKUHN
MaTeEPHUAJI, CBUETETBCTBYIOIMHN 00 3(DHEKTUBHOCTH
u 6e3omacHocty npuMeHenus ®/IT npu jseueHUn
OITyXOJIEH Pa3JIMIHBIX JIOKATH3anui. [21]

B Hacrosamee Bpema ®/IT Bce mupe npuMeHseTcs
IpHY JIEYEHUH ITPEJIOITYX0JIEBBIX 3a00JIEBAHUH, IIOBEPX-
HOCTHO PACIIOJIOKEHHBIX 3JI0KQUYECTBEHHBIX HOBOO-
OpazoBaHMI, MHOKECTBEHHBIX OITyXOJISIX, TEPBUYHBIX
U METaCTaTUYECKUX MOPAKEHUAX Y NHKYPaOEeTbHbIX
0OJIBPHBIX, Y TAIIMEHTOB C TSKEJTBIMH COITYyTCTBYIOITIIMU
M1aTOJIOTUAMHU.

ObdeKTHBHOCTD JAHHOTO METO/A JIeUeHuUs 00y-
CJIOBJIEHA IIUPOKUM CIIEKTPOM MEXaHH3MOB JIeACTBHS.
YeraHOBIEHO, UTO BKIIOUEHUE TOTO UJIU MHOTO MeXa-
Hu3Ma B peanuzanuio adpdexra ®/IT onpenesnsercs
JIoOKasTn3arei (oTOaKTUBHOTO Ipenapara — GpoTo-
cencubmiuzaropa (©C) B maTOJIOTHYECKON TKAHU
(cocyn, maTosmoruyeckasi KJIeTKa, OKpPY»Karolasi TKaHb),
YPOBHEM €70 HAKOIUJIEHHS B TOU UJIK HHOU CTPYKTYPE,
a Taxke (poToXMMHUUecKol akTUBHOCTHIO DC, TO ecTh
C1I0cOOHOCTBIO TEHEPUPOBATH CBOOOTHO-PA/TUKAIbHbIE
IIPOIIeCCHl B YCJIOBUAX JAHHOTO MHUKPOOKDPYKEHUS.
O/IT oTinyaeT MaJiast HHBa3WBHOCTD, BBICOKASA U30H-
paTeIbHOCTh MOPAYKEHU HOBOOOPA30BAHMS, HIU3KAS
TeMHOBAasI TOKCUYHOCTh BBOAUMEBIX @C, oTCcyTCTBHE
PHCKA TSKEIBIX MECTHBIX U CHCTEMHBIX OCJIOKHEHUH,
BO3MOXKHOCTb IIPOBEZIEHNS PAaHHEN TUATHOCTHKU U Op-
TaHOCOXPAHSAIOIEHN TePAIINH, a TAK)KE OTHOBPEMEHHOE
COBMEIIEHVE TUaTHOCTHKY U Tepanuu. [22,23]

OObeKTamMu psijia UCCIENOBAHUN CTATU OIIPEJie-
JIeHU€e KJIETOUHBIX, TKAHEBHIX MUIIIEHEN 1 MEXaHU3MBbI
nericreus ®/IT. [24,25] YeraHoBIEHO, YTO TKAHEBBIMU
U KIeToUHbIMU MulneHAMHu OC ABIAIOTCS CTEHKA
COCyZIOB, IIa3MaTHU4YecKass MeMOpaHa IaToJIoTuye-
CKHX KJIETOK, a TAaK)K€ BHYTPUKJIETOUHBIE CTPYKTYPHI
U MEXaHW3Mbl, OTBETCTBEHHBIE 32 IPOJIndepanuio u
poriecchkl buocuHTe3a. [26,27]

N3yueno BausgHue O/IT npu ucnoab30BaHUU
Pa3HBIX PEKUMOB CBETOBOU sHepruu. [28] Paszpaba-
THIBAIOTCS METOAbl HHTEPCTUIINAIBHOTO O0IyIeHU
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HOBOOOpazoBaHUU. [29]. OTu sKcIIepIMeHTAIBHBIX
HCCIIEIOBAHUH TOCITYKHUJIA OOOCHOBAaHUEM JIJIsI IIPO-
BeJleHUs KJIMHU4YecKux pador. [30,31]

HexoTopsle nccaeoBaTesn yalie UCIOIb3yI0T
BHYTPHUBEHHBIH IyTh BBefieHUs1 OC B opranusm. [32]
B Toxe BpeMs ImOKa3aHa BBICOKAs Pe3yJIbTATUBHOCTh
®/IT c ucrosb3oBaHUEM JOKAJIbHOTO BBeAeHUs OC.
[33-35]

CoenuanucraMu mokazaHa Bbicokas s dex-
TUBHOCTh ®/IT 3710KaUEeCTBEHHBIX OIYXOJIEH KOXKH,
KOTOpAsi 3aBUCHUT OT CTAJUU OITyXOJIEBOTO IIPOIIeCCa,
XUMUYECKOH! CTPYKTYpPHI U 0361 ®C, mapamMeTpoB
oburyuenust. [36—37]

B smuteparype npuBenensl pedyabraThl O/T
96 nmanueHTOB C MEPBUYHBIM U PEIUIUBHBIM Oa-
3JIbHOKJIETOYHBIM pakoM koxku JIOP-opranos. ®/IT
nposoausnu ¢ ucnoabzoBanueMm ©C dorogurasul B
noze 0,6—1,4 mr/xr. [TapameTpbl 06JIydeHUA MO -
O6upanu yueToM GOpPMBI U pacIpoOCTPaHEHHOCTH
OIIyX0JIEBOTO IIpoIlecca: MIIOTHOCTh MOIITHOCTH JIa-
3epHoro usaydenus — 0,1-1,3 Bt/cm?, miaoTHOCTD
sHeprum — 100—-400 /Ixx/cm?. UcceemoBaHus mokasa-
JIV BBICOKYTO 3 (PEKTUBHOCTD JIeUeHU S [IEPBUYHOTO U
penuauBHOrO 6a3aIbHO-KJIETOYHOTO PAKa KOXKU HOCA,
VIITHOHM PaKOBUHBI, HAPYKHOTO CIIYXOBOTO IIPOXO/A.
ITonnas perpeccus ormeuena B 87,5-94,7 % ciryudaes.
Bricokast 53¢ deKTUBHOCTD U XOPOIIINEe KOCMETUIECKHE
pe3yJIbTaThl MO3BOJIMJIN aBTOPAM CJIeJIaTh BBIBOJT
0 nepcrekTuBHOCcTU npuMeHeHusa O/IT B jieueHuun
0a3aybHO-KJIETOYHOTO paka koxu JIOP-opraHos.
ITo kocmetnueckum pesysiabrataM O/IT 3HAUUTEIIBHO
MIPEBOCXOIUT IPYTHE BUBI JieueHus. [40]

OtMmeueHa BbIcOKasA pesyabratuBHOCTb OIT npu
JieueHUH 6a3a7IbHO-KJIETOUYHOU KapIMHOMBI U ee pe-
OHUIUBOB capKOMbI Kamoru, u B Ie4eHuH HEOHKOJIO-
ruyeckux 3abosieBaHui KOXU. [41-42]

Hmeertcst coob1ieHUE 0 pe3yJIbTaTaxX JUArHOCTHKY
u jiedeHus1 32 60JIbHBIX PAKOM HUKHEH TyObI METOZIOM
O/T c ucnonpzoBanuem ®C dorocenc. ¥ 15 manu-
€HTOB JiuarHoctTupoBanu I craguio 3aboseBanus,
y 12 —1II craguio u 'y 5 —III craguio. ®C dortoceHc
BBOAWIIH B 1o3e 0,5 Mr/Kr Macchl Tesia 20 maueHTam
u B 103e 0,8 mr/Kr — 12 marnueHTam B BUJE OJTHOKPAT-
HOU BHYTpHBEeHHOU MH(GYy3uu. B mporecce seueHus
MIPOBOJUIIN (PIIFOOPECIIEHTHYIO AuarHocTuky (®/1).
I1710THOCTH MOIITHOCTH TEPATIEBTUYECKOTO JIA3€PHOTO
nsiydeHus cocrasisia 150-300 mBt/cm?, cBeToBas
nosa ogHoro ceanca — 200—300 [x/cm?. [1epBriii ce-
anc ®/IT mpoBoamiu yepes 24 yaca 1ocje BBeJleHUs
®C, mHTEPBAT MEK/Y ITOC/IETYIONUMHE ITPOIEyPaMU
coctapJisis 24 yaca. Yucsio mporeayp BapbupoBaJio OT
3 10 5. Y 10 nmanueHToB 01 OTMeYeH 00JIEBOM CHH-
JIPOM, KOTOPBIH KYITUPOBAJIU € IOMOIIHI0 HEHAPKOTHU-
YeCKUX aHAJIbI'eTUKOB. [Ipr3HaKy TEMHOBOH (DOTOTOK-
CUYHOCTH HabIoauch y 9 601bHBIX. Y 22 (68,7 %)
MMalueHToB yepe3 2 Mecsla mnocie npoBeneHus O/T
OTMETIJTH TIOJIHYIO PETPECCHUI0 OIIyX0JIEBOTO 0Uara, y
8 (25 %) 60bHBIX 3 GEKT OT JIEUeHUs OIEHIJIN KaK

YaCcTHUYHBIHN, Y 2 (6,3 %) O0NbHBIX 3a(pUKCUPOBAITU
CTaOMITU3AIHIO OIYX0JIEBOTO Iporiecca. [43]

B MHOTOUHCTIEHHBIX Pab0TaxX IOKa3aHa BHICOKAS
addexruBHOCTs O/IT TIpU JIEUEeHUH OIYXOJIEH KEH-
CKHX IIOJIOBBIX OPraHOB. ONTUMUCTHYIHBIE Pe3YJIbTa-
THI JIOCTUTHYTHI IIPU JIEYEHUHU paKa BYJIbBbBL. [44,45]
OnucaH TakKe OIBIT JIeUeHUs MpeJipaka U PAaHHETO
paka meiiku MaTku Metogom ®JIT y 12 nmamueHTOK
¢ quaramo3om CIN II-IIT u cancer in situ. ®C xJjo-
puHOBOTO psAza. POTOJOH BBOJWIN BHYTPUBEHHO B
noze 0,75—1,15 mr/xr maccel TeJia manueHTKU. Yepes
1,5—2 yaca BBITIOJTHSTN ceaHC OOJIyUYeHUs C UCIIOJIb-
30BaHHUEM ITOJUIIO3UINOHHON METOAUKY JIA3€PHOTO
BOB3/IEUCTBUSA: IIOTHOCTh MOIITHOCTH JIA3€PHOTO U3JIY-
yeHus oHo# mo3unuu cocrasmwia 400-500 mBt/cm?,
IUIOTHOCTH Hepruu — 150 /Ixx/cm?. Yepes 1 mecsry
TI0CJIe JIEUeHHU s MAIfeHTKaM IIPOBO/IMIIN KOHU3AIIIIO
IIeHKN MaTKU C BBICKAOJIMBAaHUEM II€PBUKAJIBHOTO
kaHasia u oneHuBanu pesysbraT @/IT. 1o pesyapraram
MOP(}OJIOTHUECKOTO UCCIeNOBAHNUS ITOCIE0TEPALIH-
OHHOTO MaTeprasa y 4 malieHTOK OTMeYeHa IT0THAs
perpeccus, y 7 nanueHTok — Mesikue odaru CIN I, y
1 manmuenTku — ouaru CIN II. ¥ 8 uz 10 BITY-nmoJio-
JKUTEJIPHBIX IMAIUEHTOK I10CJIe IPOBEAEHUS JIEUeHU
OpL1a oTMeueHa moJsiHasg spagukanus BITY. Ilpu
MPOBEJIEHUH MIPOIIEAYPhI 00IyUeHHsT He ObLIO 3ape-
TUCTPUPOBAHO CEPhE3HBIX HEIKEIATEIHHBIX SBJICHUI.
BripaskeHHBIN TepaneBTUYeCKU 3(PdeKT, BhICOKAA
IIPOTHUBOBUPYCHAS AKTUBHOCTDH U XOPOIIAs IEPEHO-
CHUMOCTb IIO3BOJIUIH aBTOpaM paccmarpusaTtbh O[T
B KaueCcTBE aJIbTEPHATUBHOI'O OPTaHOCOXPAHSIIOIETO
JIeuyeHUs PaHHETO PaKa U ITpeipaka IMeHKy MaTKuy .[46]

JHIOCKONUECKOe 000PYy/IOBaHNE T03BOJIIIIO
nposoauth O/IT PIK. [47] meeTcst coOOIEHHE O KITU-
HUYECKOM CJTydae IPpUMeEHEHUsI MHOTOKYpcoBou ®/IT
Jutst tedenus 6opHOU PXK craguu TINOMO. Mopdo-
JIOTUYECKU y OOJIBHOU JTMAaTHOCTHPOBAJIH TIEPCTHEBHU/I-
HO-KJIETOYHBIN pak. [lanuenTke Ha IPOTS:KEHUH 8 j1eT
BBITIOJTHSUIN SH/IOCKOIITYECKOE OPTaHOCOXPAHSIONIee
nevenue: O/IT c nmpemapaTom ¢dotorem (17 Kypcos),
3JIEKTPOKOATYJIAUA omyxoiu (3 ceaHca). B pesysb-
Tare IIPOBEIEHHOTO JIeUeHNUA ObLIa JOCTUTHYTA JIUIIh
YacTUYHAsS perpeccus OIyXOJIH Kewyaka. Makcu-
MaJIbHBIN CPOK HabJro/ieHus1 6€3 9H/I0CKOITUUECKHIX
1 MOP()OJIOTUYECKHUX IPU3HAKOB OILyXO0JIEBOTO POCTA
cocraBui 8 Mec. IIpu KOHTPOIBHOM 00CIEA0OBAHUHI
yepe3 8 JjieT OT HaYaIa SHJIOCKOIUYIECKOTO JI€UEHUS
y 6ospHOM manubIM KT 1 Y3U opranos 6piomiHoi u
TPYZHOU IIOJIOCTEH, HE OBLIIO BBISBJIEHO IMMPU3HAKOB
PETHOHAPHOTO U OTAAJIEHHOT'O METACTa3UpPOBAHUS,
HEeCMOTPsI Ha HEIIOJTHOE y/IaJIeHHe OILyXOJIU JKeTy/IKa,
Mopdosoruyeckyio hopmy omyxostn. [48]

l3BecTHA METOJMKA COYETAHHOTO JIEUYEHUS JK-
30pUTHBIX omyxoJieir. Ha 1-m 3Tame mpoBoauTcs
SHJIOCKOIIMYECKas aprOHOIIa3MeHHast KOaryJsIsius,
Ha 2-m srane — ®/IT. [49] meercst cOOOIEHHE, UTO
y IaIeHTa Co CTEHO3UPYIONUM PAKOM IIPABOTO IJI1aB-
HOTro OpOHXa IPH IMOMOIIY TAHHOW METOJUKH ObLia
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JIOCTUTHYTA PeKaHATU3AIHs, YTO IT03BOJIMIIO IIEPEeUTH
K CJIeZIyIOIIEeMy STaIly JieueHUs. Y ABYX MMaI[HeHTOB
C ABYX-CTOPOHHUM IOPa’keHUeM OPOHXHAIBHOTO
JlepeBa, ¢ omyxosibio pazmepom T1 u T in situ ¢ ogHOI
cTopoHbI BbimosiHeHa /[T, 4To 1MO3BOTHIIO IEPEUTH K
OIEPATUB-HOMY JIEYEHUIO OIyXOJIU APYTOTO JIETKOTO.

V3BecTHA METOMKA MHTPAOIIEPAIIOHHOH (POTO-
nu-Hamuyeckol tepanuu (M1IO®D/IT) Bo Bpems mpoBe-
JIeHUS PA3JINYHBIX OIEPAIU IPH OIYXOJISAX JIETKUX
u 1wieBpsl [50]. OnucaHbl METOJUKU POBEJIEHUS
WHTPAOIEPAIUOHHOTO (OTOAUHAMUIECKOTO IIIEBPO-
Jle3a BO BpeMs BU/IEOTOPAKOCKOIINHU ITPU TEPBUYHOM
U METACTaTUYeCKOM IOPaKEHUHU IJIEBPHI Y OOJIBHBIX
[—IIIB cragueli HEMEJ-KOKJIETOYHOTO paKa JIETKOTO,
Me30TeJINOME IJIEBPBI, METACTATUYECKOM paKe MO-
JIOYHOU 7KeJIe3Hbl.

Psp aBTOPOB cOOOIIAIOT O 3HAYUTEIBHOM IIPO-
rpecce B JIEYEHUH OHKOYPOJIOTHYECKUX 3a00JIeBaHUI
¢ nomotipio ®J[T: mpeacTaTeIbHOMN KeJIe3bl U MTOYKH
[51], mosioBoro unena [52], moueBoro my3bips [53].

PesynpraTel ®/IT B OHKOIYJIBMOHOJIOTUY TaKXKe
MmHoroobemarwiue. [54] B cBoeit pabore B. B. Coko-
JioB, E. B. ®Uj10HEHKO OIyOJIUKOBAJIN PE3yIbTaThI
JledyeHUs] pAHHETO [IeHTPAJIbHOTO PaKa JIETKOTO MeTO-
nom ®/IT. B uccnegopanre BKIIOYMINA 37 OOJIBHBIX
(52 omyxosneBbIx ouara). I3 52 o4aros oOIyX0JIEBOTO
MOpa’keHus IPENHBA3UBHBIN pak (carcinoma in situ)
3aperUCTPUPOBAIN B 6 CIydasx, IVIOCKOKJIETOIHBIN
Pak ¢ NHBa3MeH B IIpefiestax CAU3UCTOTO U MOICTIU3HU-
CTOTO CJIOEB CTEHKHU OpoHxa — B 46 ciyyasx. 51 omy-
XOJIEBBIN OUYar — MEPBUYHBIN, 1 — OCTATOUHBIN TIOCIIE
JiyaeBol Tepanuu. Y 17 uz 37 60JIbHBIX paHee ObLIO
IIPOBEEHO XUPYPTUUECKOEe WU KOMOUHHUPOBAH-
HOe JIeUeHue I10 MTOBOJIy paKa APYToi JIOKATN3AIH.
Husa AT ucnonszoBanmu ®C portorem, ¢poroceHc u
panaxysopuH. dddeKT OT IPOBEJEHHOTO JIeYeHUs
OIleHUBAJIN Yepe3 3 MecdAna Ha OCHOBAHUH JJAHHBIX
SHJ/IOCKOIIMYECKOTO ¥ MOP(OIOTHIECKOTO UCCIEI0-
BaHWH, KOMITbIOTEPHOU ToMorpaduu (KT), yapTpas-
ByKoBoOTro ucciaenoBanusa (Y3U1), sagocoHorpadum.
IMosayt0 perpeccuro motyunnu B 88,5 % HabII01eHIH,
YacTU4HYI0 perpeccuto — B 11,5 %. 9ddexTuBHOCTD
®/IT 3aBucesna oT pazmepa HoBooOpasoBauus. [Ipu
JIEYEHUHU OIyXOJIEd pa3MepOM B HAaUOOJIbIIEM JTHA-
MeTpe 10 1 cM nosiHadA perpeccus gocrurayra B 100 %
Haboaenuu, ot 1,5 cm 10 2,0 cm — B 28,6 %, ipu
pasmMepe OIyxoJiei OOJIbIlle 2 CM HOJIHOH perpeccuu
JIOCTUTHYTH HE y/1ayIoch. PeIUIUB OIyXOJIH B CPOK OT
1 roza 10 5 JIeT AMArHOCTUPOBAIH Y IBYX MTAIIIEHTOB.
Nwm ycnenrso npoBeieHbl HOBTOpHbIE Kypcebl @I T. Io-
OOUYHBIE SIBJIEHUS BKIIOUATH B cebsl pa3BUTHE BOCIA-
JINTETLHBIX U3BMEHEHUH CJTU3UCTON 0OO0JIOUKH B 30HE
O/IT ¢ pazBUTHEM BPEMEHHOTO (CPOKOM /10 6—7 THEN)
JIOKQJTU30BaHHOTO (PUOPUHO3HOTO 3HA0OPOHXUTA C
o0Typanuel mpocBeTa cerMeHTapHOro OpoHxa Gpubpu-
HOBBIMY IUIEHKaMu (7 marueHTOB), pyOIlOBhIN CTEHO3
cerMeHTapHOTrO 6poHXxa (2 maruenTa). Y Bcex 60JIbHBIX
3apEruCTPIPOBAIIH IIOBBIIIEHHYIO YyBCTBUTEIBHOCTD K

COJIHEYHOMY U3JIyU€eHHIO, y IBYX IMAIIEHTOB — 0XKOTH
KOKH OTKPBITBIX YaCTEH TeJIa JIETKOU crerneHu. MeToy
IMOKa3aJl BBICOKYI0 3¢ GEKTUBHOCTh U MOYKET IIPUMe-
HATHCS IPYU HUIHMYHUH IPENHBA3UBHOTO IIEHTPAIBHOTO
paka JIETKOTO, a TaKXKe y OOJIBHBIX C IEPBUYHO-MHO-
JKECTBEHHBIM IIOPa’KeHHEM OPOHXOB U BBICOKHM pHU-
CKOM OCJIO?KHEHHH XUPYPruYecKOTO BMEIIaTeIbCTBA.
[55] CirezryeT OTMETHTH BayKHYHO POJIb CAHAITMOHHOU
6pouxockonuu nocyie nposenenus /T mo mosoay
paka 6poHXO0B. [56]

Paszpaborana meronuka IO®/T 6pronrHoii mosio-
ctu. OCHOBaHUEM /TSI IVIAHUPOBAHUS U IIPOBEJEHUS
NOD/AT ciy:xaT: UHBa3Us OIIyXOJIBbIO BCEX CJIOEB CTEH-
KU JKeJIyZIKa, BpDACTaHIE B CAJTbHUK, BDACTAHHUE B COCE/I-
HIUe OpTaHbl ¥ aHATOMUYECKHUE CTPYKTYPHI, CBOOOTHBIE
PaKOBBIE KJIETKH B 9KCCYZIATe, TIOJIyIeHHOM IIPU ITyHK-
[IUY, TIPU3HAKY JIOKATHHOTO OITyX0JIEBOTO MTOPAYKEHUS
OPIOMIMHBI /WM BU3yaIU3anus IePUTOHEATIBHBIX
JILCCEMHHATOB, MeTaCTa3bl B SIMUHUKAX. [57] [lepBbiM
STAIIOM OCYIIIECTBJISTIN BBeJleHUe (POTO-ceHCHOMIn3a-
TOopa. BropbIM 5TanioM BBITTOTHAIHN YAQIEHHE OILyXOJIH
BMeCTe C OPTaHOM WJIU YaCThIO OPraHa, TUMdaIeHIK-
TOMHUIO, PEKOHCTPYKITHIO. TpeTbuM 5TanoM ITPOBOIHIIN
ceanc ®/IT va 6promuHy. I[Ipu 3TOM OBLIO JOCTUTHYTO
PaBHOMEPHOE O0JIyUIeHHE BCEX OT/IEJIOB ITAapHUETaTbHON
OpromuHbL. JJaHHBIA METO/] YCIENTHO MPUMEHSIEeTCS
B MHUOMU uwm. I1.A. I'epuiena, B paze kinunuk CIIA.
[58]. MeTomom unTpaonepanuonHor ®/IT 6pL10
IIpoJiedyeHo 8 manueHToB. Y Bcex OOJIBHBIX 10 HaYasa
O®OJIT oTMeuasioch aKTUBHOE HAKOILJIEHUE *KUJKOCTU B
OpronrHoM mosiocTy. [Tocsie ieyeHrsi 0OTMEUYaIoCh CTOM-
KOe ITpeKpaleHre HaKOIJIEH U XKUAKOCTH U YIIydIle-
HHE 00IIEr0 CAaMOYyBCTBHS.

B nurtepaType chopMyTHPOBAHBI U OITyOJIMKOBA-
HBI [TOKA3aHUA U ITPOTUBOIIOKA3aHUA K [IPOBEIEHHUIO
OT. [53]

Iokasanusamu k npogederuro @[T sABIAIOTCS:
nmpodumiakTuka paka; mporuBoBupycuas ®/T, ®/IT
MIpePaKOBBIX 3a00JIeBaHU; MPOMUIAKTHKA PEIH-
IuBOB paka (amproBanTHass ®J[T); seueHre HavYaIb-
HBIX (OPM IEPBUYHOTO PaKa; JIeUeHNEe HAYaIbHOTO
paka mpu MepBUYHO-MHOKECTBEHHOM ITOPaKeHUU;
JIeueHe MeCTHOPACIPOCTPAaHEHHOTO paka (2—3 cr.)
y OOJIBHBIX C TSYKEJION COIYTCTBYIOIEH MTATOJIOTHEN U
BBIPa’KEHHBIMU BO3PACTHBIMHU U3MEHEHUAMU, KOTAA
TPaJUIIMOHHbIE METOBI JIEUEHUSI ITPOTUBOIIOKA3AHBI;
PEIUANBHBIE 1 OCTATOYHBIE OILYXOJIH, PE3UCTEHTHBIE K
TPaAUIIOHHBIM METOIaM JIEUEHNsI; IIPU 3aIyIIeHHBIX
onyxosax ¢ pacnagoM ®/IT npumMeHsaeTcs ¢ LEeJIbIO
reMocTa3a U yMeHbIIIeHHe 00hbeMa OIyX0JIEBOU TKa-
HH B IJIJaHE KOMOMHUPOBAHHOTO JIEYEHHUS C JIyIEBOH
U XUMHUOTepanuen; mpegonepanuonnas OAT mpius
yMeHblIeHuA pa3mepos omnyxonu; ®/T ¢ nespio peka-
"aynmsauuu; /T 114 stedeHna nocaeonepauoOHHbIX
ocoxkHeHUH (OpOHXHATbHBIE (PUCTYJIBI, SMIIUEMA
IUIEBPHI); WHTPAOIIEPAIMOHHOE JIeUeHe MeTacTa-
TUYECKUX MMOPAKEHUU IJIEBPHI, TUCCEMHUHAIUHN 10
OpIoIuHE).
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IIpomusonoxasanusa k nposederuro GAT: bo-
TOAMHAMHUYECKAs Tepanus He IMoKa3aHa y OOJIbHBIX,
CTPaAJIAlOIIUX HACJIEJ[CTBEHHON MJIU MTPUOOPETEHHOHN
nopdupHen, MPU MOBBIINIEHHOW KOXKHOU (POTOUYB-
CTBUTEJIBHOCTH, IIPHU TSKEJIBIX MTOPAKEHUAX IIEUeHN
u nouek. CyIIecTBYIOT TaK:Ke 0COOEHHOCTH JIOKATHU-
3alM¥ U POCTA OITyXOJIel BHYTPEHHUX OPTaHOB, IPHU
KOTOPBIX 3HIOCKONHYecKasa GoToquHAMUIECKAs
Tepanus CBA3aHA C BBICOKUM PHCKOM OCJIOKHEHUU
U JTOJDKHA IIPUMEHSTHCS C OOJIBIIION OCTOPOKHOCTHIO
WJIH OT Hee cJIeiyeT OTKA3aThCs.

HexkoTtopsle aBTOPHI YKa3bIBAIOT Ha crenudu-
YecKue OCJIOKHEHUs, KOTOpPble Pa3BUBAIOTCA MPU
npoBegeHun ®/IT. OcHOBHBIM HeZocTaTKOM (GOTOCEH-
CUOMIN3aTOPOB ABJISAETCS WX JJINTEJIbHAA 33/IepKKa
B KOke. JlaXke IpU MUHUMAaJIbHON KOHI[€HTPAI[UHN
¢ oToCceHCHOMIIN3AaTOPOB B KOJKE OHU 00YCIOBIUBAIOT
MIOBBIIIEHHYIO0 YYBCTBUTEJIbBHOCTDh KOXKHU K CBETY U
(oTOTOKCHYHOCTB. Pe3yIbTaTOM KIIMHIYECKOTO IIPO-
SIBJIEHUSI TOU (DOTOTOKCHIHOCTHU ITPU HECOOJITIO/IEHU T
CBETOBOTO PEKMMAa MOKeT OBITh OKOT I CTereHn KoK
JINIA ¥ OTKPBITHIX YYACTKOB TeJIa ¢ MOCTAeAYIOoIen
nurmenTamnuen. [20]

Kpowme Toro, mpu Bo3/IeicTBUHN HA MHOKECTBEH-
Hble U OOIIMPHBIE OIYyXOJIEBBIE 0Uard, 0COOEHHO
U3bsI3BJIEHHBIE, U OYPHOU (DOTOXUMHUYECKON PEAKITHH
¢ OOIIIMPHBIMU HEKPOOMOTHIECKIMH ITPOIIECCAMHU BO3-
MOKHA THIIEPTEPMUYECKAs PeaKITUsA U HHTOKCUKAIHSA
BCJIEJICTBHE BCACHIBAHUS IIPOJIYKTOB pacnaza. [23]

Orek B Oymkanimnue cytku mocie ceanca ®/T,
KaK IposiByieHre GOTOXUMUYECKOHN PEAKIINH B TKAHAX
BCJIE/ICTBHE BHYTPUTKAHEBOTO PACCEMBAHUSA CBETA,
B TOUM WJIM WHOY CTENEHU OTMEYAEeTCS IOYTH Y BCEX
60s1pHBIX. OcOOEHHO OH OBIBAET BBIPAKEHHBIM IIPU
®/IT xoxu turia. ATOT OTEK He TPeOYET CIIeNaTbHOTO
JIeYeHUs ¥ ITPOXO/IUT CAMOCTOSATENIHHO Yepe3 3—4 JHs
IocJie ceaHca O0JIydeHus .

IIpu ®/IT paka numeBosa BO3MOXKHO Pa3BUTHE
a30(aruTa, a Mpu Nepe03uPOBKe 00IyIeHUsT — HOop-
MHUPOBaHUE ITUPKYJISIPHOU PyOIIOBOU CTPUKTYPHI B
otnasieHHOoM niepuoyie. [Tpu ®/IT 6poHXOreHHOTO paka
JIETKOTO MOKET Pa3BUTHCA THOWHBIA SHIOOPOHXUT,
TpeOYIOIUHI TPOTHBOBOCIAIUTEIFHOU Tepanuu. I1pu
O/IT 5xk30(pUTHOTO OOTYPUPYIOIIETO EHTPATHHOTO
paka 6ponxa uepes 2—3 cytok mmociie ®/IT BeITIOTHSAET-
s caHAIMOHHAsA OPOHXOCKOIIHSA JJIs1 YAQJIEHUS IeTPHU-
Ta. [29] [Ipu O/IT mOBEpXHOCTHO-CTETIONIETOCSA PaKa
MOYEBOTO ITy3bIPs ¢ 00JIyIeHUEM BCeH BHYTPEHHEH 110~
BepX HOCTH €T0 BO3MOXKHO pa3BUTHE GprOP03a CTEHKHU
MOUYe BOTO ITy3bIps ¢ OTPAaHUYEHHEM ero 00bema. [53]
B mesiom yactoTa OCJIOKHEHUH He mpeBbIIiaer 5 %.
s mpodrytak Tk (GOTOTOKCHYECKHUX OCTIOKHEHUT
HCIIOJIb3YIOTCS COJTHI[E3AIUTHBIE KPEMBI C IIEPBOTO
JIHA BBeZieHUs doToceHcubmwin3aTopa. Ilpuem anTu-
okcuyanToB (ButamuHbl A, C) uepes 1,5-2 Hemenn
nocyae ®/IT B reuenue 7—10 gueii. [38]

Takum obpazom, metos; /1T BBITOHO OT/ITHYA-
eTcsl OT TPAAUIMOHHBIX METO/IOB JIEUeHUs 3JI0Kave-

CTBEHHBIX OIyXOJeH (XUPYPTHUYECKON OTIEpaIHH, JIy-
YeBOU U XUMHUOTEPAITNH) BBICOKOU H30UPATETLHOCTIO
MIOpaKeHUs, OTCYTCTBUEM PUCKA XUPYPTUUECKOTO
BMeEIIIATeIbCTBA, TSKEJIBIX MECTHBIX U CHCTEMHBIX OC-
JIO>KHEHUH JIeueHN 1, BO3MOKHOCTHIO MHOTOKPATHOTO
IMOBTOPEHUS IPH HEOOXOAUMOCTH JIeueOHOTo ceaHca
U COYETAaHHUEM B OJTHOU mporieaype (IryopeciieHTHON
JIMAaTHOCTUKU U JieueOHOTO Bo3zelcTBrs. Kpome Toro,
JULSL JIMKBUAITAN OIYXOJIH Y OOJIBIIMHCTBA OOJIBHBIX
JocratoyHo oaHoro kypca ®/IT. IIpencraBieHHbIe
B 0030pe maHHbIe 00 ucrnosb3oBanuu O/IT B jeueHnn
PAa3JIMYHBIX OITyX0JIEBBIX 3a00IEBAHUH ITOTBEPK/IAIOT
OOJIBIIYI0 EPCHEKTUBHOCTh IPUMEHEHUS JTaHHOU
JIa3€PHOM TEXHOJIOTHH.

EnunHCcTBEeHHBIM 3aperucTpupOBaHHBIM B YKparHe
@C snsercs ®oroson (Photolon, Fotolon). ITpemapat
paspaboTraH B (hapMarieBTHIECKON KOMITaHuH «beJi-
mennpenapartbl» (Pecrrybiuka benapych) v 3amaTeH-
ToBaH B 2003 r. ®OTOI0H U3HAYAJIBHO IIOJIy4Yasad U3
KpamIuBbI, OH COZIEP:KaJl IPOU3BO/IHBIE XJIOPODUIIIIOB
au b. [ToCKOIbKY B IUTEPATYPE HE NUMEETCS CBEZIEHU I
0 XUMHUUYECKOM cocTaBe (pOTOJI0HA, MOXKHO IIPEZII0IO-
JKHUTh, YTO OH COZEPIKUT CMeCh, ITOZ00HYI0 XJIOPUHY
e u3 jonepHsl, onucanHomy E. Snyder et E. Allen
[59]. ®oTOJIOH TpUMeEHSIETCS B IOCTATOYHO BBICOKUX
TepaleBTUUECKHX J1o3ax (3—5 mr/kr). B Hacrosmee
BpeMs (POTOJIOH MMOJIyJaroT U3 IUaHOOAKTEpHUH pojaa
Spirulina, 94TO COKpaIaeT YUCI0 BOZMOXKHBIX IIPU-
mecelt (6e3 MpOU3BOAHBIX Psma xjmopodusiaa b),
TIOBBIIIAET YUCTOTY Mpenapata 10 90 % u yMmeHbIIaeT
TepaneBTUYECKYIO 103y 10 2,5—3 mr/kr. [Terpos I1.T.
u coast. (PIIY «benmmennpenaparsi») cTabUIU3H-
poBanu HOTOJIOH BOJOPACTBOPUMBIM ITOJIMEPOM
TIOJTUBUHUJIITUPPOJIUIOHOM C II€JThIO IOBBIIIEHUS BO-
JIOPaCcTBOPUMOCTH JINO(PUIIHHO-BBICYIIIEHHON (hOPMBI
IIpeliapara ¥ IpeAoTBpaIeHUs IIPOoIlecca arperammy,
YTO MOBBINIAET KBAHTOBBIH BBIXO/, U YBEJIUIUBAET
IIPOTHBOOIIYXOJIEBYIO0 aKTUBHOCTD IIpernapaTa. Takum
obOpasomM, mpenapar IpecTaBiisieT co0ou dhapmares-
TUYECKYI0 KOMIIO3UIIMIO HA OCHOBE HATPUEBOU COJIU
xjiopuHa e6 u IIBIl B cOOTHOIIEHUH KOMIIOHEHTOB
(macc. %): xnopun e, —40-90, IIBII-10 — 60. [10]
OrneHke 3G PeKTUBHOCTU OCTaBKU (HOTOJIOHA B OILy-
x0s1b U 3¢ dexruBHocTy O/[T ¢ TOMOIIBIO TAHHOTO.
Ipenapara IOCBAIIEHO MHOKECTBO HCCAEN0BAHUN
[11] Uccmemoauus rpymmsl H.A. Isakau mokasasm,
4o B pactBope ITBII B3auMO/IEHiCTBYET C XJIODUHOM €,
u 00pasyer MOJIEKYJIAPHbIE KOMILIEKCHI «XJIODUH €~
IIBII». [60] Ouu mokazaju, YTO B3aNMOJEHCTBIE XJI0-
puHa e, ¢ IIBII npensaTcTByeT arperaiuu Xja0puHa e6
B BOJIHOM CpeJie, THIPOJIM3Y CO JIU XJIOPUHA €, 4 TaK-
JKe yJIy4IllaeT pacTBOPUMOCTH 6osiee TuApodpoOHBIX
CJIOKHBIX 9 MPOB XJIOPHHA €, B BOJHOM cpefie. OHo-
BpeMeHHO ¢oTodu3nyecKre SKCIepPUMEHTHI ¢ pac-
TBOPaMH XJIODUHA €, ¥ KOMILTIeKCca «XJI0puH e,-TIBIT»
TOKa3aJIH, u4To cBA3aHHbIe ¢ [IBII Mmostekybl xJ1I0prHa
€, IMEIOT TOBBIIIEHHYI0 (POTOANHAMUYECKYIO aKTHB-
HOCTh U (PJIyOpECIEHITUIO 110 CPABHEHUIO C OJTHUM
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xjiopuHOM e,.[61] Kommuteke «xyopun e -IIBII» mo-
BBIIIIAET €r0 CTA0MIBHOCTh U PACTBOPUMOCTD B BOJIE,
CJIeI0BaTeIbHO, YIyYIlaeT OUOAOCTYITHOCT U (HOTO-
ceHcubmwmaupyomui 3¢ dexr. Kpome Toro, mprcoe-
JMHEHUH XJIOPHHA €, K II0JIMMEPY yBeJIMIMBaeT BpeMs
OUPKYJIAINY [TperiapaTta B KPOBU 32 CUET IOBBIIIEHUS
€ro MOJIEKYJISIPHON MacChl. ITO CLIOCOOCTBYET ITaCCUB-
HOMH I0CTaBKe JIEKaPCTBEHHOTO COEMHEHUS B OIYX0JIb
c momotpio « EPR»-3ddexra [62], koTOpPHIN OCHOBaH
Ha O0JIBIIIEH TPOHUIIAEMOCTH COCYZOB OITyXOJIU, YEM
COCYZIOB 3/I0POBBIX TKaHEH, TO3TOMY ITUPKYJIHPYIOIIII
npernapar jierde 7upyHAUPYeET B OITyX0JIEBYIO TKAHb
[62], uTo 0OBsicHsIET 6OJIEE BHICOKYIO CEJIEKTHBHOCTD
HAaKOIUTeHUsI (DOTOJIOHA B 3JI0KAUECTBEHHBIX OITYXOJISX
10 CPaBHEHHIO ¢ XJIOPHHOM e,. Ilociie B/B BBEE€HHSA
¢oTosI0HA MaKCHMaJIbHOE KOJUUECTBO IIpernapara
B OILYXOJIU PETUCTPUPYIOTCA Yepe3 3 4, 3aTeM KOHIeH-
Tpanus aKTUBHOTO BEIIECTBA MEIJIEHHO CHIKAETCS;
Jepe3 24 4 B KpOBU OOHAPYKUBAIOTCSA CJI€ZOBBIE KO-
JIndecTBa Ipernapara.

®0T0I0H OBIJI 3apETrUCTPUPOBAH B YKpauHe
B 2004 1. B Buje inoduIniara Jjis TPUroTOBIEHU
pactBopa jiig nadysui mo 25, 50 wiau 100 mMr BO
¢akone. IIpenapat npumensercs aisa ®/T 3yoka-
YeCTBEHHBIX HOBOOOPA30BaHUH, BKJIFOUAsI PAK KOXKU
(M10CKOKJIETOYHBIN 1 6a3aIbHOKJIETOYHBIHN), pak
TPYHOU JKeJie3bl U ero BHYTPUKOYKHBIE MeTacTa-
3bI, PAK CJIMBUCTBHIX 000JI04eK (BYJIBBHI, MUIIEBO/A,
MPAMOU KHUIIKU U JIpP.), & TaKXKe JJIsI JTUaTHOCTUKHU
3JIOKAYECTBEHHBIX HOBOOOPA30BaHUU CIIEKTPOQIIY-
OpECIIeHTHBIM MeToZoM. ONTHMAaIbHOE BpeMs JJIs
nposegierua O/IT cocrapaser 3—8 4. mocje BHyTpU-
BEHHOTO BBeJIeHUsI ITpernapara. BpeMs BeIBeieHNS U3
opranusma 48 4.

Il es1b¥0 HACTOSIIETO HCCIENOBAHUS OBLIO OIIpe-
JlesieHYe TIOKa3aHu /71 IPUMeHeHUs SH/I0CKOIIIYIe-
ckoit ®/IT B neuenuu namueHTon PIK.

MarepuaJjsbl 1 METOABI

IIpoananu3upoBaHbI pe3ysibTaThl JedeHus 10 ma-
nuenToB PJK B Bospacte ot 15 0 85 et (cpemuuit
Bo3pacT — 53,0+ 1,0 roz.), y KOTOPBIX IIpUMeHeHa
metoauka ®/IT kiaunuke I'Y « MOHX um. B.T.3aiine-
Ba HAMHY», HaxoAUBIINXCA HA JIEYEHUHU B MIEPUOT,
¢ 2015 mo 2018 rr. Bce uccreryemple namyueHTh UMe-
JIV OTTyXOJIH TEeJI1A WU KapAUATTLHOTO OT/EeNA JKeTyKa
T 3-4 (corsnacHo kinaccudukanuu UICC (7-e uzma-
Hue, 2009). IIpu MOpPdOIOTHIECKOM HCCIIeIOBAHUHT
B 4-X HAOJTIOIEHUSIX BBISIBJIEH TT€PCTHEBUIHOKIETOY-
HBIU PaK, B 5 HaOJIIO/IEHUSX — BBICOKOI (P epeHITupo-
BaHHas aJIeHOKapIIMHOMa, B 1-M HaOJIIOIeHUH — ajie-
HOKapIIMHOMA CpeHeH cTereHu IudepeHInPOBKU.
B xoMmIIekce 00csie0BaHus, IOMHMO OOIIEKIMHIYE-
CKUX, OMOXUMHYECKHX, KOATyJIOTHYECKUX aHATHU30B,
OPUMEHAIN dHJ0CKonudyeckoe uccaenopanme, KT,
Y3U. Cpenu HUX 4 MaLEHTOB MOCTYyNAIU C ABJIEHU-
amu OXKKK wunn nucharueit III-1IV cr. B TaA)KEIOM
COCTOSTHUH, yV 2 TIAI[UEHTOB WH/IEKC PUCKA Pa3BUTHUS

cepaeuHo-cocyaucThix ocnokaeHnr (RCRI) st He-
KapJMOXUPYPIrUYECKHUX IJIAHOBBIX ONEpanuil ObLI
BBICOKUM H UMeJT 3 ¢pakTopa. DTUM IaIueHTaM IIpo-
BOJIMJIACh IUTAHOBAs IIPeAOTIepAIOHHAs TTOATOTOBKA,
BKJTIOYABIIIAsI TEMOCTATHYECKYIO (TI0 TTOKA3aHUAM ), HH-
(Gy3UOHHYI0, KAapAUOTPOITHYIO TEPAITHIO, KOPPEKIIHIO
PacCcTpOUCTB OCHOBHOTO 0OOMEHA C JUHAMUYECKUM
KOHTpPOJIEM TI0Ka3aTesiel romeocrasa. ITocse crabuin-
3aIUU COCTOSHUS STH MAIUEHTHI ObLTU OTIEPUPOBAHbI
B IUITAHOBOM TIOPSIZIKE, M OBLTH BBIIIOJTHEHBI TACTPIK-
ToMuH ¢ TuMboauccekiuein. Hapsy ¢ Bbienepedric-
JIEHHBIMH MEPOIPUATHAMU B KOMILJIEKC TIpeJIoTepa-
IIMOHHOU noirotroBku Bruttouaiu O/1T. Kpome Toro, B
HCCJIEIOBAHWE BKJIIOUEHBI 4 TTAIEHTOB, KOTOPHIM II0
II0BOAY paka Tesa keiynka T 3-4 Oplya BbIIOJHEHA
TaCTPIKTOMHS, a IIPU TUCTOJOTUIECKOM HCCIIENO-
BaHUU B KpasX pe3elMPOBAHHBIX MPENApaTOB ObLIN
BBIABJIEHBI OMYXOJIEBbIE KJIETKU. DTUM IMallueHTaM
O/IT npoBoAUIaCh B TOCJIEONEPAIIMOHHOM HEPUOZE.

Memooduxa ®T. Nudysus pacrBopa «Poto-
JioHa» B J1o3e 2,5—3,0 mr/xr, B 200 mu1 0,9 % pactBopa
XJIOpU/Ia HaTpUs MPOBOAMIIACH 32 3 Uaca JIo ceaHca
SH/IOCKOITMYECKOTO 00 yueHus1. O0IyueHne OCcyIecT-
BJISIJIOCH C TIOMOII[BIO TIOJIYITPOBOTHUKOBOTO Jia3epa
¢ AMuHOH BoaHBI A = 0,67 MKM IepeKpecTHhIMU
MOJIAMHY O0JIyY€eHHsA, BBOAUMOTO Yepe3 OMOTICUAHBIN
KaHas sHIocKomna. CBeToBast /103a U YHCJIO CEAaHCOB
00JTydeHMsI OTIPEJIEIISIIACEH B 3aBUCHMOCTH OT CTEIIEHU
MMOPa’KeHUsI CJIU3UCTOU 000I0UKH KesysiKa (0T 3 1o
8 ceancos). CBeToBas /[03a ceaHca COCTaBJIsIa 10
200 /Ix. I1;10THOCTH MOIITHOCTH JIa3€PHOTO U3JIyde-
Hust — 25 MBT1/cm?. JleueOHbIE U TUATHOCTHYECKHE
SH/IOCKOTIUY TTPOBOJIUJIU C HCIIOJIb30BAHUEM BUIE0-
9H0CKOITOB V-70 « OLYMPUS», « FUJINON-4400».

O deKTUBHOCTD JIeUeHUsI OllEHUBAJIU HA OCHO-
BaHUH OLIEHKH YPOBHSA PAHHUX MOCIEOTIEPAITMOHHBIX
OCJIOKHEHUH (HecocTosITeIbHOCTEH e30(haroeroHoaHa-
CTOMO30B), ITOCJIE0IEPAITNOHHOH JIETATBHOCTH, a TaK-
JKe KOJIMUECTBY PEIUINBOB o1yXxosieil. OTCyTCTBHE OC-
JIOX)KHEHUH OIIEHUBAJIH 10 OTCYTCTBHIO B OJIHIKAKIIIEM
nepuo/e nocyie /1T mpuzHakoB nepdopamuu mojoro
opraHa, aHaQUIAKTHUYECKUX pPeaKIui, nucdaru,
TUIIEPTEPMUH, 60JIEBOTO CHHIPOMA.

Jlucriancepusanys marueHToB OCYIEeCTBIISLIach
uepes 3, 6 u 12 mecsaneB. OkoH4uaTebHO 3P PEKTUB-
HOCTD JIEYeHUA OIeHUBAJIN IO pe3yJibTaTaM MOP-
¢oJIornYecKrux MUCCae0BaHNN KaK MUHUMYM 4Yepes
12 mecsines nociae ®/T.

HcenegoBanue IpoBOAUIIOCH € JOOPOBOJIBHOTO
coriacus manueHTa u 66110 0100peHo Ha 3ace/JaHuu
KOMUCCHHU 110 OMO3TUKE WHCTUTYTA.

PesyibTaThl

B Teuenue Oimkanmux 24 yacos nocyie OT uu
y OJTHOTO U3 MAI[MEeHTOB He OBLIO BBIIBJIEHO IPOSIB-
snennii pororokcumaHoctu. [Tocie ®AT HE oTMeEUeHO
KJIMHUYECKU 3HAYNMBIX IPOSIBJIEHUHN HeDPO- U re-
naToTokcuyHoctu ucnosabdyemoro ®C. Ilpu nuna-

27



PBPM 25’2018

CLINICAL PHOTOMEDICINE

MHYECKOM 3HJIOCKOIIUYECKOM HAOJIIO/IEHUH y BCEX
HCCJIeIyeMbIX MAIUEHTOB BBIABJIEHO YMEHbBIIIEHUE
30H MHOUIBTPALNH CIIU3UCTON 0OOJIOUKH KEeJTyaKa
(B cpenem Ha 60 %).

B panHeM mocsieoneparioHHOM IEPUO/Ie B O/I-
"HoM HabOsromennu (10 %) 6p1a OTMeUeHa YacTUYHAS
HECOCTOATEJIBHOCTh €30(aro-el0H0AHACTOMO3a, Jie-
OUT KHUIIIEYHOTO OTZAess1eMoro Ha mpessiman 200 v
32 CYTKH; CBUII] JINKBUUPOBAH KOHCEPBATUBHBIMU
MePOUPUATUAMH). JIeTATBHBIX UCXOJ0B B PAHHEM
[I0CJIEONIEPAIIOHHOM IIepUO/Ie He OBLTIO.

IIpyu KOHTPOIBHBIX SH/IOCKOMIUYECKUX U MOP(dO-
JIOTHYECKUX 00CIeOBAaHUAXPEIUAUB OIyX0JIU Yepes
12 mecsAneB oTMedeH y oAHOrO nanueHTa. CTpUKTyp
aHACTOMO30B B OTJAJIEHHOM IE€PUOZEe HAOIIOAeHUs
He OBLIO.

Oo6cy:xaenue

Metonuka sHpockonmndyeckod ®/IT ¢ mpumeHe-
HUeM npenaparta «DoToJI0H» ABIAETCA BBICOKOA(]-
(eKTUBHOUN METOTUKOU SHJ0CKOITUYECKOTO JIEUeHU S
MarueHTOB ¢ HHTPA3MUTENNAILHON JTUCIIIa3uel
BOIIT, mo3Bossomieit 100UThCsi GOTOXUMHUIECKOTO
perpecca GOKyCOB U TOPMOKEHUS POCTa HOBOOOpa-
3oBauuil B 100 % ciiyuaeB. DTO MO3BOJISAET HOOUTHCS
100 % BroKUBaeMocTtu marueHToB u 90% 6Gesperu-
JIUBHOU BBIXKMBAEMOCTH IIPY CPOKAX HAOTIOZAEHUA 10
12 mecAnes.

dupockonuyeckas ®/IT MokeT ObITH UCIIOIb30-
BaHA Ha 9Tarle KOMOMHUPOBAHHOTO JIEUEHUS B cOUe-
TaHUH C MEJIMKAMEHTO3HON Tepanrel U Xupypruue-
CKHMMU BMeINIaTeIbCTBAMU U ABJIsieTCs 3P PEeKTUBHBIM
cpezicTBOM MPOMUIAKTUKN PA3BUTUSA HECOCTOATEb-
HOCTEHN IUIIEBOJHO-TOHKOKHIIIEUHBIX AHACTOMO30B B
paHHeM IocJIeonepalioHHOM IIepUO/Ie.

Qupockonuueckasa ®/IT MoKeT MCIOJIF30BaAThCA
B IIOCJIE0IIePAllMOHHOM IIEpHOo/ie B KauecTBe Npodu-
JIAKTUKYU PAaHHUX MOCIEOTIEPAIIMOHHBIX OCJIOKHEHUN
B CJTyJasix OOHAPY:KEHUsI OIYyX0JIEBBIX KJIETOK B KpasXx
pe3eKIun.
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An experimental morphological study of the methods of chemodestruction, cryodestruction and laser
destruction as those of medical denervation in pharmacoresistant forms of prosopalgia was carried out. The
obtained data testify to the presence of evident destructive macro- and microscopic changes both in the nerve
trunk and its surrounding tissues when using alcoholic chemodestruction. A lesser degree of morphological
changes was observed in phenol chemodestruction. Cryodestruction was characterized by morphological signs
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changes were minimal.
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ITIOPIBHAJIBHE EKCIIEPUMEHTAJIbHO-MOP®OJIOTYHE BUBUEHH A
METOAIB XEMOJAECTPYKIIII, KPIOAECTPYKIIII TA JIASEPHOI JECTPYKIIII
INEPUOEPNYHOI'O HEPBOBOI'O CTOBBYPA

M.®. ITocoxos!, O.B. 'opoynos!, B.1. Ilumoa ok
Y «Incmumym Hespoaoeii, ncuxiampii ma Hapkoaozii HAMH Yxpainu», m. Xapxkis, Yxpaina;
2 Y «Incmumym Hetipoxipypeii im. akad. A.I1. Pomodarnosa HAMH Yxpainu», m. Kuig, Ykpaina
[IpoBesieHO eKCIEPUMEHTAILHO-MOP(OJIOTiYHE BUBUYEHHSA METO/[IB XeMO/IECTPYKIIil, KPio/IeCTPYKIIil Ta
JIa3epHOI JIeCTPYKIIil, SK METO/IIB JIIKYBJIbHOI JleHepBallii pu (papMakope3uCTeHTHUX (PopMax IIPO30IaITii.
OtpuMaHi fjaHi CBiIYaTh TPO HASIBHICTh BUPAYKEHUX JECTPYKTUBHUX MaKPO- i MiKPOCKOIIYHUX 3MiH, SIK B HEP-
BOBOMY CTOBOYpI, TaK i B HABKOJIMIITHIX TKAHWHAX TP BUKOPUCTAHHI aJIKOTOJIBHOI XeMOJIeCTpyKITii. MeHIa
CTYIiHb BUPQXKEHOCTI MOP(QOJIOTIUHUX 3MiH criocTepirayacs npu ¢heHoJI0Bil xeMoaecTpykii. KpiomecTpyxkiis
XapakTepU3yeThes MOPGOJIOTIYHIMHE 03HAKaMU CTIHKOI JieHepBallii Ipyu MiHIMaJIbHIA BUpaXkeHoCTi mepudo-
KaJIbHUX 3MiH B OTOUYIOUHX HEPB TKaHUHAX. [Ipu s1azepHOMY criocobi ieHepBaii IecTpyKIlis B paHHI TepMiHI
3MIHIOEThCSI pereHepalliero; neprudoKagbHi 3MiHM HAUMiHIMaIBHIIII.
KirrouoBi ciioBa: hapMakope3uCTeHTHI IIPO30IIaJITil, aTKOT0JIbHA AECTPYKITis, GeHOoIbHA XeMOZECTPYKIIis,
KpioZecTpyKIlis, Ta3epHa JeCTPYKITif.
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CPABHUTEJ/IBHOE 9KCIIEPUMEHTA/IBHO-MOP®OJIOTUYECKOE N3YUEHHUE
METO/IOB XEMO/IECTPYKITUU, KPUOJIECTPYKITUU U JIABEPHOI
AECTPYKIIUU ITEPUPEPNYECKOI'O HEPBHOI'O CTBOJIA

H.®. ITocoxos!, O.B. I'opoyHos', B.1. IlpiM0a1iok>
I'Y « MHecmumym Hespoio2ull, ncuxuampuu u Hapkoao2uu HayuonanvHoll Axademuu MeOUYUHCKUX HAYK YKPAuHbL»,
2. Xapvkos, YkpauHa,
2Ty «MdHemumym Hetipoxupypeauu um. akad. A.II. Pomodanosa HAMH Yxpautbst», 2. Kues, Ykpauna

IIpoBeZIeHO KCIIEPUMEHTATIEHO-MOPQOJIOTHYECKOE H3yUEHHE METO/IOB XEMO/IECTPYKIINH, KPUO/IECTPYK-
MY U JIa3ePHOU JIECTPYKIIMH, KaK METO/I0B JieueOHO JIeHepBaluu Ipu papMaKOpe3UCTEHTHHIX popMax
npo3onayuruil. IlosydeHHbIE JaHHBIE CBUJIETEIBCTBYIOT O HAJTMYUU BBHIPAJKEHHBIX JIECTPYKTUBHBIX MaKpO- U
MUKPOCKOIIMYECKUX U3MEHEHUH, KaK B HEDBHOM CTBOJIE, TAK U B OKPYKAIOIIUX TKAHAX IIPH HCIIOJIb30BAHUHU
aJIKOTOJIBHOH XEMOJIECTPYKITUU. MeHbIlas CTeNeHb BHIPAXKEHHOCTH MOP(OJIOTUIECKUX H3MEeHEeHN I HabJTr0/1a-
J1ach pu (HeHOJIOBOH XeMoziecTpyKIHH. KprozecTpykuus xapakrepusyercs MOPGOJIOTHIECKUMH IPU3HAKAMHU
CTONKOM JIeHepBally IIPU MUHUMAJIbHOM BBIPAKEHHOCTH NIepU(OKATHHBIX H3MEHEHHUH B OKPY’KAIOIIUX HEPB
TKaHsX. [Ipy J1a3epHOM crI0cO0e JIeHepBAIUH IECTPYKIIHS B PAHHIE CPDOKU CMEHsIETCs pereHepanueii; mepudo-

KaJIbHbI€ UISMEHEHUA cCaMble MUHHUMaJ/IbHbBIE.

KirroueBsblie ciioBa: papMaKOpe3UCTEHTHbIE IIPO30IIAITHH, AJIKOTOJIbHAA JIECTPYKIH, (DeHOJIOBas Xe-
MOJIECTPYKIIH, KDHOAECTPYKITUA, JIa3ePHAs IeCTPYKITHSA.

Introduction

Pharmacoresistant facial pains (prosopalgias)
belong to the most severe human pain syndromes
[1-4]. Despite a rather large number of studies and
publications, by now the problem of surgical treatment
of patients with severe forms of prosopalgias remains
urgent. Recent years have witnessed a tendency for a
wide use of mini-invasive technologies for treatment of
prosopalgias, including different transcutaneous punc-
ture methods for destructing facial nerve formations.

Historically and practically, the following meth-
ods of puncture destruction have become the most
common ones:

— alcoholization (alcoholic chemodestruction),
introduced into clinical practice by C. Schlsser in
1903 [5];

— electrocoaglulation, suggested by Kirschner M.
in 1932 [6];

— phenol chemodestruction, suggested by Jef-
ferson A. in 1963 and widely used worldwide by now
[7, 81;

— hydrothermal destruction of the trigeminal gan-
glion and sensory root, developed by Jaeger R. in 1954
and improved by Livshitz L.Ya. in 1965 [9];

— cryodestruction (cryoneurotomy) of the sensory
root and peripheral branches of the trigeminal nerve
(Sipitiy V.I., Posokhov M.F., 1984) [10-12];

— radiofrequency destruction (Cosman E.R. et al.,
1984) [13];

— laser destruction (Kozel A.I., 1996; Posokhov
M.F., Chernenkov V.G., Pykhtin A.V., 2010) [14-17].

Prominent among the above listed ways are punc-
ture methods of chemodestruction used for treating
severe forms of trigeminal neuralgia. Of them, the
most widespread is the method of alcoholization; it
was introduced into clinical practice by Schlgsser C. in
1903 and for a long period of time regarded as mini-in-
vasive, technically simple and effective [5,18]. It was

believed that alcoholization of peripheral branches
“seldom produces complications, does not require
hospitalization of the patient, has no contraindications
and can be repeated in recurrences...”. Alcoholization
was considered as “... a chemical section of the nerve
by means of aseptic necrosis leading to an interruption
of conductivity and, consequently, discontinuation of
pain attacks, followed by regeneration of the periph-
eral nerve owing to anatomical integrity of its coats”
[19]. According to findings of the study, conducted
by Shengeliya N.Sh. on a high electronic microscopic
level, alcoholization develops “the required degree of
nerve degeneration, providing a stable disturbance of
innervation” [20].

Nevertheless despite a long time period of its use
and efficacy in providing emergency care the result
of the treatment was always controversial. Clinical
observations showed that remission after the first alco-
holization lasted from a few weeks to 3 years, as a rule,
with a subsequent recurrence of pains. The effect of
each subsequent alcoholization decreased and was ac-
companied by the development of an evident cicatricial
adhesion (it making repeated manipulations more dif-
ficult) in the perineural tissues and “iatrogenic neuritis
of branches” or, in the modern interpretation, degen-
erative-dystrophic changes in fibres of the peripheral
branches of the trigeminal nerve, thereby, as it turned
out, neutralizing the effect of treatment. It was not in
rare cases that repeated alcoholizations were followed
by a stable pain syndrome with an atypical clinical pic-
ture [21,22]. Nevertheless alcohol-novocaine blocks,
as an emergency care for controlling severe facial pain
syndrome, have been used up to now.

The methods of chemodestruction include the
method of phenol blocks with phenol injections into
the trigeminal nerve, ganglion and trigeminal cavity
(Jefferson A., 1963; Vasin N.Ya., 1973) [7,8]. Here the
ability of phenol to cause coagulation of protein with
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resultant denervation is used. But phenol is a poison-
ous substance, it requiring a very precise dosage. This
method has not become widely used in our country,
nevertheless abroad it came into use long ago [23,24].

Also used is the method of injection of glycerin
into the trigeminal cistern, when within 4 years after
the manipulation pain recurrences were observed in
18-31 % of cases too [25].

At different times other methods of nerve destruc-
tion were suggested, in particular those connected with
the effect of a high temperature, such as: the method
of electrocoagulation suggested by Kirschner M. in
1932 and the method of hydrothermal destruction
of the trigeminal ganglion and sensory nerve devel-
oped by Jaeger R. in 1954 and Livshitz L.Ya. in 1965
[6,9,26,27]. These methods also gave only a temporary
interruption of pains, with a high percentage of compli-
cations and recurrences of pains. Vasin N.Ya. presented
in his publication the following statistical data: from
2,358 electrocoagulations there were up to 2 % with
painful anaesthesias, 9% with keratitis and 25 % with
recurrences; in 350 patients with a directed hydrother-
mal destruction 5.3 % of cases developed keratitis and
8.1 % had pain recurrences, reference to Livshitz L.Ya.;
in 1,870 patients with alcoholizations there were 13 %
with keratitis and 29 % with recurrences [8].

The method of electrocoagulation did not demon-
strate any significant advantages over alcoholization
because of a poorly controlled and unregulated depth
of destruction [28]. The performance of electrocoagu-
lation was followed by formation of a connective tissue
cicatrix in the traumatic damage area and by formation
of true neuromata [29,30]. The performance of hydro-
thermal destruction resulted in such complications
as neuroparalytic keratitis, meningism, meningitis,
pain dysesthesia and lesion of other cranial nerves
owing to a poorly controlled and unregulated depth of
destruction and other effects of physical action on the
nerve tissue as well as on the adjacent tissues caused
by “fluidity” of solutions and their penetration out-
side the trigeminal sinus. Modern literature data vary
enormously. According to Troyan V.V., the above-men-
tioned complications after hydrothermal destruction of
the trigeminal nerve were revealed in 70.6 % of patients
[31]. But according to data of other authors, temporary
phenomena of facial dysesthesia after hydrothermal
destruction developed only in 8.2% of cases, and no
other above-mentioned postoperative complications
were observed [32].

Recently the method of low-temperature destruc-
tion — selective cryoneurotomy or cryodestruction
(Sipitiy V.I., Posokhov M.F., 1984) — and the method
of laser destruction (Kozel A.I., 1996; Posokhov M.F.,
Chernenkov V.G., Pykhtin A.V., 2010) were suggested
[10,11,12,14,15,33,34].

The preference of cryodestruction is confirmed by
duration of its effect (the pain scale) and values of the
life quality, as it is reported by many authors. The use

of cryodestruction is an effective and pathogenetically
substantiated method with resultant stable neurody-
namic phenomena and inhibition of pathological noci-
ceptive input. Here a local cryoinfluence on the nerve
does not form any connective tissue cicatrix [10,15].

The method of laser destruction of the trigeminal
nerve has not been sufficiently studied. At present
the literature on laser destruction contains findings
of some authors about formation of a cicatrix in the
nerve trunk in case of the surgical laser way of dener-
vation (on an example of using a neodymium laser
with a wavelength of 1,064 nm), it contradicting to our
experimental data obtained with use of a semiconduc-
tor laser with a wavelength of 980 nm [15,16,17,35].

The present literature describes advantages and
disadvantages of different puncture methods of destruc-
tion. There are no publications in the available litera-
ture that would comparatively generalize morphological
changes after using different techniques of destruction.
In this connection we have conducted an experimental
research for studying morphological changes in nerve
trunks and surrounding tissues after application of
the most commonly used neurosurgical methods for
destruction of peripheral nerves that is necessary for
optimizing the choice of methods of treatment.

The use of mini-invasive methods of puncture
destruction of the peripheral nerve trunk (chemo-
destruction, cryodestruction and laser destruction)
presupposes certain peculiarities of its regeneration,
which more or less correspond to the ultrastructural
organization of the nerve in each destruction variant,
it being important prognostically [36,37]. We associate
pathological kinds of regeneration with pain recurrenc-
es and development of atypical pains that apparently
has a morphological basis.

The complete reparative regeneration of a dam-
aged nerve trunk in compliance with its morphology
must include: elimination of degeneration consequenc-
es, stimulation of the growth of axons, stimulation of
the process of myelination of the newly formed axons
including activation of the synthetic and proliferative
activity of Schwann cells and differentiation of the
myelin coat formed, excluding at the same time cica-
trization and formation of neuromata [38,39,40].

The purpose of the present research was to
carry out a comparative experimental study of peculiar-
ities of morphological changes in the peripheral nerve
trunk and its surrounding tissues in dynamics after: che-
modestruction with alcohol and 5 % phenol solution in
glycerin, cryodestruction and surgical laser destruction.

Materials and methods

Alcoholization, chemodestruction with phenol
solution in glycerin, cryodestruction and laser de-
struction of the sciatic nerve in outbred male rats were
chosen as a model for the experimental study.

The experimental studies were conducted with
observation of international and Ukrainian laws on
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65 four-month-old white Wistar male rats with the
initial body weight of 250—-300 g. Two control (9 ani-
mals) and four experimental groups with 14 animals in
each were formed. Animals from control group I were
not subjected to any surgical intervention, but served
for studying the normal anatomical and histological
structure. Animals from control group II underwent
only surgical approaches without destruction of the
nerve. Here the sciatic nerve tissue in the surgical
approach region was sutured throughout. The term of
30 days revealed an area of a local myelin destruction
(demyelination) in the sutured region owing to the de-
velopment of foreign body granulomata with presence
of typical multinucleate giant cells of “foreign bodies”
around the suture material (Fig 2, b, c).

Animals from the experimental groups underwent
different kinds of destruction of their sciatic nerve:
alcoholic hemodestruction (group I), phenol chemo-
destruction (group II), cryodestruction (group III) and
laser destruction (group IV).

The operations were performed under general an-
aesthesia by an intraperitoneal injection of 2.8—3.6 ml
of 0.5 % solution of sodium thiopental (14—18 mg per
1 kg of the animal body weight).

In order to carry on the experiment, the rat sciatic
nerve was chosen, as its ultrastructural organization
on the whole is close to the structure of peripheral
branches in the human trigeminal nerve. The choice
of rats as experimental animals was determined by a
possibility to have an easy surgical approach to their
sciatic nerve and a possible technical objectification of
the size of the damaged region.

A double showering of the surgical field with 70 %
alcohol and 2 % iodine alcohol solution was followed by
a20—25 mm linear incision of the skin and subcutane-
ous fat on the posterior surface in the middle third of
the thigh. The sciatic nerve was bluntly separated and
then destructed (Fig 1, a, b, ¢) by means of:

— an endoneural injection of 0.1 ml of 95 % ethanol
(animals from experimental group I);

— an endoneural injection of 0.1 ml of 5 % phenol
solution in glycerin (experimental group II);

a)

Fig.1. Kinds of surg

b).

— cryodestruction with help of a cryoprobe (B. Ver-
kin Institute for Low Temperature Physics and En-
gineering of the National Academy of Sciences of
Ukraine), 1.2 mm in diameter, with a temperature
of the cooled tip -70°C during 60 seconds (animal
group III);

— laser destruction using continuous laser radia-
tion with a wavelength of 980 nm, a radiation power
of 3 W and a radiation dose of 50 J (experimental
group IV). “Lika-Surgeon” semiconductor laser (Fo-
tonika Plus private small manufacturing company,
Cherkasy, Ukraine) was used as the source of laser
radiation.

After the required operative procedure the wound
was completely closed. During their postoperative peri-
od the animals were followed up in dynamics. Attention
was paid to: behaviour of the animals; the state of their
postoperative wound, which every day was treated with
1% methylene green solution; presence of macroscopic
changes on the posterior surface of the thigh and the
whole extremity; presence and degree of manifesta-
tion of neurologic disorders. Diaries of the ethological
monitoring of the animals were kept.

The rats were removed from the experiment on
days 1, 3, 7, 14, 21, 30 and 60 by overdosage of so-
dium thiopental at a dose of 30 mg per 1 kg of body
weight (1.2—1.6 ml of 0.5 % solution). The state of the
nerve and paraneural tissues was studied macro- and
microscopically (using a binocular magnifying glass
with a fibre-optic illuminator providing 3.5-fold mag-
nification) and specimens were taken for a histological
examination. The tissue of the damaged nerve and ad-
jacent tissues (muscles, connective tissue) were studied
as a single block.

The following histological staining techniques
were used: haematoxylin-eosin (review methodology),
according to Van Gieson (on connective tissue ele-
ments, collagen), according to Nissl (nerve fibres, cell
nuclei), silvering according to Bilshovsky (nerve fibres,
axons), on myelin according to Krutsay (makes it pos-
sible to reveal myelin and all structural components of
a nerve fibre) [41]. We believe that the morphological

ical interventions:

chemodestruction (groups I-l) (@); cryodestruction (group lll) (b); laser destruction (group V) (c)
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techniques, which were used before and presented in a
number of researches, are not sufficiently informative.

The following morphological changes served as
criteria for assessing the state of the structural-func-
tional organization of the nerve in the area of destruc-
tion: degree of manifestation of destructive changes,
depth of destruction, intensity (taking into account
the character and intensity of damages of myelin coats
and axial cylinders (axons) of nerve fibres, degree of
damaging of connective tissue elements and Schwann
cells, including cell nuclei), character and prevalence
of inflammatory cell reactions, rates of normalization
of the nerve fibre structure.

Results and discussion

An aetiological observation over animals from
experimental group I showed that their injection was
followed by: sluggishness of the animals during all the
terms of their follow-up, inhibition of food and be-
havioural reflexes, formation of massive inflammatory
infiltrates in the wound with the subsequent formation
of rough connective tissue cicatrices in the perineural
tissues, presence of trophic disturbances on the lower
extremity with different degrees of their manifestation
according to the damaged region.

A macromicroscopic study of the region of alco-
holization of the sciatic nerve in rats within 1-3 days
of their follow-up revealed appearance of prominent
oedema with numerous haemorrhages as well as leu-
kocyte infiltration in the perineural tissues and nerve
trunk with a relative preservation of the anatomical
integrity of the outer connective tissue coat (perineu-
rium) of the sciatic nerve. During this period the nerve
trunk developed necrobiosis with prevalence of intrafi-
brous oedema, swelling, twisting and fragmentation of
axial cylinders (axons) as well as a myeloarchitectural
disorder in the form of nerve fibre myelin degradation
(Fig. 3, a).

The term of 3—7 days revealed massive leukocyte
infiltration in the perineural tissues (Fig. 3, b), followed
within 7—21 days by proliferation of connective tissue
elements with formation of a connective tissue cicatrix
and collagenization (Fig 3, c, d, e).

The study of the nerve trunk structure on day 60
after alcoholization found presence of a severe lesion
of axons, Schwann cells and their nuclei and death of
most of Schwann cell nuclei in the nerve trunk. The
changes in the nerve could be characterized as “neu-
ropathy”: only single preserved nuclei or small chains
of nuclei along nerve fibres were seen, large balloon
vacuolation of myelin coats of nerve fibres prevailed
and almost a total death (degradation) of axons was
observed (Fig. 3, e); the perineural tissues contained
a connective tissue cicatrix. Signs of “pathological” re-
generation were observed on day 60 following alcohol-
ization of the sciatic nerve in one case. Compensatory
reinnervation was in the form of growth of two axons at
once in a poorly preserved endoneural tube (Fig. 3, f).

Complete regeneration, as judged by the changes, was
problematic (the changes were irreversible).

An aetiological observation over animals from ex-
perimental group II revealed a long-term inhibition of
their food and behavioural reflexes too (up to 30 days)
as well as presence of prominent pain manifestations
within the postoperative period, a long-term healing of
surgical wounds and, in some cases, presence of trophic
disturbances on the sole skin and peculiar putrid-like
changes in muscles apparently resulting from the gen-
eral toxic effect of phenol.

A macroscopic examination of the nerve trunk and
paraneural tissues in animal group II during 1-3 days
called attention to preservation of the anatomical integ-
rity of the outer connective tissue coat (perineurium)
of the sciatic nerve. Here the nerve trunk was locally
thickened.

A microscopic study of the dynamics of destructive
processes in the region of performed chemodestructon
demonstrated that the region of phenolization in the
nerve trunk within the early period (1-3 days) revealed
intrafibrous oedema, swelling, signs of fragmentation
of axial cylinders (axons) in combination with destruc-
tion of myelin coats up to fine granular disintegration,
a sharp wrinkling of Schwann cell nuclei and their pale
staining with haematoxylin-eosin (Fig. 4, a). From the
first day a moderately marked leukocyte infiltration in
the tissues, which surrounded the nerve, was present.

The period of 3—7 days after chemodestruction
conducted with phenol solution in glycerin revealed
actually similar morphological changes in the nerve
trunk and surrounding tissues with prevalence of
phenomena of destruction of axons and myelin in the
form of their granular disintegration with preservation
of Schwann cell nuclei.

Within the term from days 14 to 21, round cell in-
filtration was preserved in the tissues surrounding the
nerve with preservation of wrinkling of Schwann cell
nuclei, but some nuclei were clearer stained. Against a
background of the observed fragmentation and gran-
ular disintegration of the most of axial cylinders and
myelin already there was formation of outer myelin
coats of fibres with signs of the beginning of clearing
of the endoneural tubes from breakdown products by
macrophages and without any signs of axon regener-
ation (Fig. 4, b).

The term of 30 days after chamodestruction re-
vealed a decrease of cell infiltration and oedema in
the surrounding tissues; the sciatic nerve contained
longitudinally oriented Schwann cells (in the form of
“bands”), which created contours of the endoneural
tubes; it was possible to observe clearing of the endo-
neural tubes from breakdown products of axons and
myelin coats and small-bubble vacuolation in myelin
(apparently, activation of the endoplasmic reticulum
of Schwann cells).

At the term of 60 days after the surgical inter-
vention the nerve contained longitudinally oriented
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endoneural tubes, formed by bands of Schwann cells,
which in their turn formed new myelin coats; the newly
formed myelin coats demonstrated small-bubble vacu-
olation (activation of the endoplasmic reticulum); there
was no oedema, but moderate sclerotic changes in the
tissues surrounding the nerve were present. The nuclei
of Schwann cells were expanded; the newly formed
axons were thin and sparse. Growth flasks were seen;
these were single and very sluggish (Fig. 4, ¢).

An aetiological observation over operated ani-
mals from experimental group III revealed absence
of evident pain manifestations within all terms of
their follow-up, a rapid healing of surgical wounds,
an absolute absence of infectious complications and
trophic disturbances, a high ability of the animals to
restore their general motor functions as well as rapid
restoration of food and behavioural reflexes (days 4-5).

A macroscopic study of the region of cryodestruc-
tion within the first day called attention to preservation
of the anatomical integrity of the outer connective tis-
sue coat (perineurium) of the sciatic nerve. The nerve
trunk was locally thickened.

A microscopic study of the dynamics of destructive
and reparative processes in the region of cryodestruc-
tion registered an almost total absence of the exudate
component and leukocyte infiltration in tissues within
the early terms (days 1-3). The nerve trunk had: in-
trafibrous oedema, swelling, signs of twisting and focal
fragmentation of axial cylinders (axons) — cryogenic
necrobiosis with peculiar “tears” of the protoplasm in
axial cylinders, destruction of myelin coats and swell-
ing of Schwann cell nuclei (Fig. 5, a).

The period of 3—-7 days after cryodestruction re-
vealed an increase of the intrafibrous oedema, the re-
gion of destruction actually spreading all over the nerve
(the cryoinjury region). The nerve fibres were locally
thickened and swollen, the vessels were paretically di-
lated and ischemic, Schwann cells and their nuclei were
swollen, myelin coats were in the state of degradation,
the axial cylinders were swollen, fragmented, twisting
and in some places thickened with “tears”. There was
no leukocyte infiltration in the tissues.

The period of days 14—21 was characterized by a
decreased oedema and absence of leukocyte infiltra-
tion, meanwhile the nerve demonstrated fragmentation
and granular disintegration of the most of axial cylin-
ders and myelin, the endoneural tubes and Schwann
cell nuclei being partially intact on microscopy.

The term of 30 days after cryodestruction revealed
absence of cell infiltration and oedema in the surround-
ing tissues and the nerve itself; longitudinally oriented
bands of Schwann cells were visualized in the sciatic
nerve, the structure of nerve fibres showing granular
disintegration of the most of axial cylinders (axons)
and myelin coats with elimination of their fragments
(Fig. 5, b).

The term of 60 days after cryodestruction demon-
strated absence of oedema in the surrounding tissues,

but moderate sclerotic changes were present. Only
longitudinally oriented bands of Schwann cells were
visualized in the nerve against a background of a total
absence of signs of axon regeneration after granular
disintegration of axial cylinders and myelin coats and
a total elimination of their fragments. Microscopically,
no signs of activation of the endoplasmic reticulum in
the form of fine granular vacuolation, like in group II,
were present (Fig. 5, c).

An observation over animals from experimental
group IV after their exposure to laser radiation revealed
absence of evident pain manifestations, a rapid resto-
ration of food and behavioural reflexes, a rapid healing
of surgical wounds, a high ability of the animals to
restore motor functions in their extremities, absence
of subsequent trophic skin disturbances and a total
absence of infectious complications.

A morphological study at the term of 1 day after
the use of laser destruction found presence of a local
narrow circular area of high-temperature coagula-
tion in the epineurium with thickening of the tissues
(Fig. 6, a). An exposure to laser resulted in focal demy-
elization or coagulation in myelin coats of nerve fibres
(“bald patches” in myelin), twisting and fragmentation
of axial cylinders (axons) with preservation of Schwann
cells and their nuclei and the anatomical integrity of
the nerve trunk (Fig. 6, a, b).

Within days 7—14 after laser destruction the
nerve fibre structure revealed “cleaning” macrophages
against a background of prevailing processes of disinte-
gration in the form of fragmentation and granular axon
disintegration with preservation of the structure of the
endoneural tubes and Schwann cell nuclei (Fig. 6, c).

The period of days 21-30 after laser destruction
demonstrated signs of an increased metabolic activity
with a peculiar small-bubble “vacuolation” in myelin
coats (well seen on a cross section of the fibres) that in
combination with a darker (versus the first 1-3 days)
staining of myelin is considered by us as remyelination
or restoration of the structure of myelin (Fig. 6, d).

By day 60 after laser destruction the restoration
of the nerve fibre structure was observed: the fibre
contours were clear, small-bubble vacuolation was
preserved in some places of myelin coats, and growth
of axons was observed in the endoneural tubes with
formation of “growth flasks” (Fig. 6, e, f).

The dynamics of destructive and reparative pro-
cesses in the perineural tissues, studied by us, showed
that the focus of laser destruction within the early term
(days 1-3) revealed a very poor manifestation rate of
the exudate component and leukocyte infiltration, the
subcutaneous fat contained minor bleedings, there was
amoderate oedema and, in some vessels, margination.
A gradual resolution of the bleedings and a reduction
of leukocyte infiltration were observed on days 3—7 of
the study.

An examination of connective tissue elements (fi-
broblasts) of the tissues surrounding the nerve showed
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Fig. 2. Control study (microslides):
H&E stain. MAGN x 1000 (a); H&E stain. MAGN x 100 (b); Krutsay’s stain. MAGN x 100 (c)

f
Fig. 3. Alcoholization of the nerve (microslides):
Day 1. H&E stain. MAGN x 1000 (a); Day 7. H&E stain. MAGN x 400 (b); Day 14. H&E stain. MAGN x 400 (c);
Day 21. H&E stain. MAGN x 400 (d); Day 60. H&E stain. MAGN x 1000 (e); Day 60. Krutsay’s stain. MAGN x 1000 (f)

N

a) c)

Fig. 4. Phenolization of the nerve (microslides):
Day 1. H&E stain. MAGN x 1000 (a); Day 21. H&E stain. MAGN x 1000 (b); Day 60. H&E stain. MAGN x 1000 (c)
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b)
Fig. 5. Cryodestruction of the nerve (microslides):
Day 1. H&E stain. MAGN x 900 (a); Day 30. H&E stain. MAGN x 400 (b); Day 60. H&E stain. MAGN x 400 (c)

f
Fig. 6. Laser destruction of the nerve (microslides):
Day 1. H&E stain. MAGN x 400 (a); Day 1. Krutsay’s stain. MAGN x 400 (b); Day 7. Bilshovsky’s stain. MAGN x 1000 (c);
Day 30. Krutsay’s stain. MAGN x 900 (d); Day 60. H&E stain. MAGN x 900 (e); Day 60. H&E stain. MAGN x 1000 (f)

Fig. 7. Laser neurotomy (microslides)):
Day 1. H&E stain. MAGN x 900 (a); Day 30. Krutsay’s stain. MAGN x 100 (b); Day 30. Krutsay’s stain. MAGN x 1000 (c)
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their moderate proliferative activity from days 6—7 and
to the end of the experiment without development of
rough collagen cicatrices. A thickening of myofibrils
(consequences of protein coagulation) was observed
in muscular fibres at different terms.

In some cases (with a change in the radiation dos-
age) laser neurotomy was experimentally obtained. At
the term of 1 day the nerve trunk revealed a transversal
area of neurotomy with marginal coagulation, the adja-
cent nerve fibres being oedematous-swollen (Fig. 7, a).

After 30 days following laser neurotomy, regener-
ation of axial cylinders (axons) in the nerve stump was
seen; large magnification revealed elongated twisted
axons (a chaotic growth) without accompanying prolif-
eration of Schwann cells, thereby setting this structure
apart from neuromata (Fig. 7, b, c).

According to findings of our study, certain mor-
phological peculiarities in the regeneration of the
sciatic nerve of rats in each kind of destruction were
found out.

After alcoholization, the preservation of the ana-
tomical integrity of connective tissue coats of the nerve
per se, if judged by results of the study, did not provide
favourable conditions for regeneration because of dam-
age of nuclei of specialized Schwann cells. Phenomena
of only a partial restoration of some damaged axial
cylinders and absence of a total restoration of the struc-
ture of axons and myelin by the end of day 60 of the
follow-up were registered. The development of evident
pathomorphological changes was observed, both in the
nerve trunk in the form of “neuropathy” and in the sur-
rounding tissues in the form of a marked cicatrization,
the morphological changes being irreversible. From the
morphological viewpoint, alcoholic chemodestruction
should be included into traumatic methods of dener-
vation. The method of peripheral alcoholization gives
only a temporary effect, which decreases with each
subsequent manipulation. This method causes gross
degenerative changes in fibres of the trigeminal nerve
and often results in the appearance of a persistent pain
syndrome in the clinical practice.

The performance of chemodestruction of the nerve
trunk with 5 % phenol solution in glycerin was followed
by necrobiosis with disintegration of axons (axial cylin-
ders) and fragmentation of myelin coats of nerve fibres
with preservation of the macroanatomy of the nerve
trunk and Schwann cell nuclei; there was neither prom-
inent leukocyte infiltration within the early terms nor
evident cicatrization in the tissues within the remote
terms (60 days). By day 60 after chemodestruction of
the nerve, phenomena of regeneration with a partial
restoration of myelin coats and a growth of axons
(reversibility of the changes) were observed. In view
of the registered general toxic effect of phenol a more
prudent approach to using this method of treatment in
patients with severe forms of facial pains is required.

Cryodestruction of the nerve trunk developed a
low-temperature necrobiosis with demyelination of the

coats and fragmentation of axial cylinders (axons) of
nerve fibres with preservation of the macroanatomy of
the nerve trunk and preservation of Schwann cell nuclei
with the adjacent area of the Schwann cell. Disintegra-
tion of myelin coats of nerve fibres and axons provided
a persistent interruption of conductance along the
nerve trunk. Cryodestruction preserved the anatomical
tubular structure of the perineurium and endoneuri-
um, with preservation of Schwann cells in the form
of Blingner bands and preservation of Schwann cell
nuclei within 60 days that, as we believe, should in
future provide favourable conditions for regeneration
and restoration of the nerve structure.

The findings of our research demonstrate absence
of leukocyte infiltration within the early terms and cica-
trization within the remote terms (up to 60 days) in the
perineural tissues after cryodestruction of the nerve.
By day 60 after the cryosurgical operation, a persistent
denervation without any signs of axon regeneration
within that term was observed. The above makes it
possible to say about advantages of the cryosurgical
method of destruction of nerve trunks, which gives
a theoretical basis for developing new methods for
treatment of prosopalgias on the basis of cryosurgical
technologies.

Laser destruction of the nerve trunk in the chosen
mode resulted in lysis of myelin coats and fragmen-
tation of axial cylinders (axons) of nerve fibres with
preservation of the nerve trunk macroanatomy and
Schwann cell nuclei. Disintegration of myelin coats of
nerve fibres and axons provided a persistent interrup-
tion of conductance along the nerve trunk. In some
cases of laser neurotomy (transection of the nerve
trunk) the remote period (60 days) revealed a chaotic
growth of axons through the region of neurotomy (the
latter, as it turned out, was not an obstacle for that),
but without any proliferation of Schwann cells, signs of
formation of neuromata and cicatricial changes. In this
connection an idea appeared that it would be possible
to suture the nerve after a preliminary laser treatment
of the damaged nerve areas with an expectant minimi-
zation of cicatricial changes.

A possible achievement of a high energy density
with a precise dosage of radiation power per unit of the
tissue volume enabled us to receive a well-controlled
region of a local influence with the minimal heating
and deformity of the adjacent tissue areas, it being
similar to laser welding (and cutting) in engineering.
We observed creation of fixed joints by making inter-
atomic bonds between the welded parts (in our case,
damaged edges of Schwann cells). The effect of the
laser beam energy on the biological tissue resulted in
a sharp increase of temperature in its limited region,
achieving about 400 °C in the “irradiated” place. Since
a width of the focused bundle was about 0.01 mm, the
heat spread over a very small area. As a result of such
a punctate effect of a high temperature the irradiated
area was instantly burnt down, partially evaporating.
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Thus laser irradiation caused coagulation of proteins of
a live tissue, transfer of the tissue fluid into a gaseous
state, local destruction and burning of the exposed
area. Unlike the common scalpel the laser one both
dissects tissues and is also able to preserve edges of
small cuts, that is it can perform biological welding.

We should note such an effect of laser radiation as
stimulation of the regenerative process too. Laser has
unique and specific properties during its interaction
with target tissues: being a damaging factor, it facili-
tates an actually total regeneration of the nerve trunk
structures in future.

The advantage of the laser scalpel consists in a
small injury of the operation because of an insignifi-
cant width of the cut with simultaneous coagulation of

vessels and provision of absolute sterility. All the above
factors result in shortening of the period of wound
healing by two-three times. Results of the experiment
are summarized in the Table 1.

Conclusions

It was for the first time that our experimental-mor-
phological study revealed peculiarities of the nerve
trunk regeneration in the puncture methods of de-
struction, which are most frequently used for treating
facial pains, the above making possible the following
conclusions:

— the use of alcoholization for treatment of tri-
geminal neuralgia is not sufficiently effective after its
repeated application, it is traumatizing and causes the

Table 1

Peculiarities in the behaviour of animals, macro- and microscopic changes in the nerve, destruction
and regeneration; efficacy of denervation

Kind of destruction

Index

Alcoholization

Phenolization

Cryodestruction

Laser destruction

Behaviour of

Depressive, with
inhibition of food
and behavioural

Depressive.
Low activity up to 30

Active from days

Active from days

Cicatrical adhesion
in the perineural
tissues and nerve

Evident in the
perineural tissues;
the state of
“neuropathy” in the
nerve

Minimal in the perineural
tissues; a gradual slow
restoration of the nerve
structure,
without any cicatrix

perineural tissues;
restoration of the
nerve structure is
delayed, without
any cicatrization

animals reflexes during the days (the toxic effect of 4-5 3-4
whole period of phenol)
follow-up
. Evident with suture
Trophic changes . . o
. line disruptions; .
on the extremity . Less evident, the general
L . suppuration, . .
skin, in the region . toxic effect of phenol is None None
ulceration,
of the performed . R noted
; . cicatrization in the
manipulation . .
perineural tissues
Leukocyte
|nf!ltrat|on n the Massive Moderate None None
perineural tissues
within early terms
None in the None in the

perineural tissues;
a good restoration
of the nerve
structure,
without any cicatrix

Peculiarities in the
nerve structure
regeneration after
destruction

Death of most
of Schwann cell
nuclei, large
balloon vacuolation
and destruction
of myelin,
disintegration of
axons; the changes
are irreversible:
the state of
“neuropathy”, any
total regeneration is
impossible

Destruction of myelin
and axons, preservation
of Schwann cell
nuclei, later there are
signs of small-bubble
vacuolation of myelin
coats (activation of
the endoplasmic
reticulum of Schwann
cells), restoration of
the endoneural tubes
and cell nuclei, and
regeneration of axons
(reversibility of changes)

Disintegration of
axons and myelin,
preservation of the
endoneural tubes

and Schwann
cell nuclei, but
without activation
of the endoplasmic
reticulum with
preserved nuclei; a
total denervation;
regeneration of
axons is delayed

Disintegration of
axons and myelin,
preservation of
Schwann cell
nuclei, later
there are signs
of activation of
the endoplasmic
reticulum,
preservation of the
endoneural tubes;
a total regeneration
of axons is possible

The result of
denervation

Effective in
the beginning,
traumatizing

Satisfactory and good

Good

Good
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state of “neuropathy” in the nerve trunk with gross cic-
atricial changes in the perineural tissues; the changes
are irreversible; the above fact is clinically manifested
by recurrences of pain in some cases (especially after a
repeated use) in the form of uncontrolled neuropathic
pain;

— the use of phenolization (as a variety of chemo-
destruction) for treatment of facial pains is less trau-
matizing and more effective, it does not cause the state
of “neuropathy” in the nerve trunk and no cicatricial
adhesion in the perineural tissues is evident; in view
of the general toxic effect of phenol (poison) a more
prudent approach to using this method of treatment
in patients with severe forms of facial pains and me-
ticulous dosing regimens are required;

— the use of crydestruction for treating facial pains
is more effective and less traumatizing. Axons and my-
elin coats in the region of cryodestruction are destroyed
and a good interruption of pathological pain impulses
is provided. Microscopically, the endoneural tubes
and Schwann cell nuclei are preserved. Restoration of
the anatomical structure of nerve fibres is apparently
delayed; no cicatricial adhesion in the perineural tis-
sues is marked;

— the use of high-energy laser radiation in the
infrared range with a wavelength of 980 nm in the
continuous mode (with a radiation power of 3 W and
a total radiation dose of 50 J) makes it possible to cre-
ate local foci of destruction in peripheral nerves with
the minimal manifestation of perifocal changes. The
manipulation makes it possible to interrupt a flow of
pathological pain impulses by means of destruction of
myelin coats and nerve axons with preservation of the
nerve macroanatomy, Schwann cell nuclei and struc-
ture of the endoplasmic reticulum of Schwann cells,
thereby providing favourable conditions for a total
and anatomically correct restoration of the nerve trunk
structure without any cicatrix that can be regarded
as a manifestation of a total reparative regeneration.
But the use of a laser radiation in the pulse mode with
different parameters will provide a more precise influ-
ence on the region of pathology, it being necessary if
this region is small or located in a close proximity to
functionally important anatomical formations.
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KiaioueBsblie ci1oBa: GOToAMHAMIYECKAS TEPATIHs, KPBICHI, IyUeBbIe sI3BbI KO3KH, HGeKIHs, Pseudomonas
aeruginosa, IepeKucHOe OKUCIEHNE JINTTHIOB.

AHTUMIKPOBHUI E®EKT TA IIOKA3BHUKHU ITEPEKICHOI'O OKUCHEHHA
JIIIAIB AK KPUTEPIM ECEKTHMBHOCTI 3ACTOCYBAHHA ®OTOANHAMIYHOI
TEPAIIII ¥ II[YPIB 3 IHOPIKOBAHUMU ITPOMEHEBUMMU YIIIKO/>KEHHAMU

M.B. KpacHocenbcbkuid, JI.I. CimonoBa, B.3. I'eprman, O.C. ITymkap
Y «Imcmumym meduuroi padionoeaii imeni C.I1. I'pueop’eea HAMH Ykpainu», m. Xapkis, Ykpaina

B ekcniepuMeHTI Ha Iypax BUBYEHO BILUIUB (DOTOAMHAMIYHOI Teparii 3 METHJIEHOBUM CHHIM Ha ejliMiHa-
1Iif0 TaTOTeHHOI MiKpo6GHOI (h10pU TPOMeEeHEBUX BUPA30K, iHikoBaHUX Pseudomonas aeruginosa. Ilokazano
CHCTEMHUH BILIUB JIOKAJIBbHOI /il hoToarHaMiuHOI Teparrii Ha BiJHOBIEHHS ITOKA3HUKIB IIPO-, AHTHOKCU/TAHTHOI
cucteMu opranizmy. ITiku miiBUIIEHHS BMIiCTY MaJIOHOBOT'O TUAJTBIETI/TY Y CHPOBATITi KPOBI B AMHAMIIT PO3BUTKY
MIPOMEHEBOT BUPA3KU MOXKYTh OYTH KPUTEPiEM TsKKoCTi 11 Teuil (HeKpo3, 3ananeHHs). /lokazaHo JOIIbHICTD
3acToCyBaHH: (GOTOAMHAMIUHOI Teparrii 3 MeTOI0 leKOHTaMiHaIlii Mikpodiopu paHOBOI TOBEPXHI IPOMEHEBOI
BUPAa3KH i Bi/THOBJIEHHS BJIACHOI CHCTEMU AaHTHOKCU/TAHTHOTO 3aXHUCTY.

KirrouoBi ciroBa: poronHamiuHa Teparris, Iypu, TpoMeHeBi BUPA3KU MIKipH, iHbekIisg, Pseudomonas
aeruginosa, nepeKucHe OKMCHEHHs JIi/TiB.

THE ANTIBACTERIAL EFFECT AND LIPID PEROXIDATION INDEX AS AN
EFFICIENCY CRITERION OF PHOTODYNAMIC THERAPY APPLICATION IN RATS
WITH INFECTED RADIATION INJURIES
N.V. Krasnoselskiy, L.I. Simonova, V.Z. Gertman, E.S. Pushkar
SI “Grygoriev Institute for Medical Radiology, NAMS of Ukraine”, Kharkiv, Ukraine

In the experiment with rats we studied the impact of photodynamic therapy with methylene blue on
elimination of pathogenic bacteria in radiation ulcers infected by Pseudomonas aeruginosa. We showed the
system impact of local photodynamic therapy on pro- and antioxidant system recovery. The spike of increase
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of blood serum malondialdehyde level in radiation ulcers dynamic development may be used as a criterion of
process severity (necrosis, inflammation). The expediency is proved of photodynamic therapy effectiveness for
decontamination of bacterial flora on the wound surface of the radiation ulcer and self antioxidant protection

system recovery.

Key words: photodynamic therapy, rats, radiation skin ulcers, infection, Pseudomonas aeruginosa, lipid

peroxidation.

BBeneHue u 1eib padéoThI

IIpo1ieccyl IepEeKUCHOTO OKUCIIEHUA JUIUI0B
OTHOCATCSA K HeceIUPUUIEeCKUM peaKIisaM, yuacTBy-
IOIIUM B aJjalTalluy U MOAJep:KaHUU TOMeOCTa3a
opraHu3Ma. AKTUBHOCTH IEPEKUCHOTO OKHUCIEHUS
JIUTIUJIOB PETYJINPYETCA U OTPAHUYNBAETCS MHOTOKOM-
IMOHEHTHON aHTHOKCHIAHTHOM CUCTEMOM, KOHEUHBIM
UTOTOM JIeAATEJTbHOCTU KOTOPOH fABJIAETCA CO3/LaHUe
ONTUMAJIBHBIX YCJIOBHUU Jiyisi MeTabosm3ma u obe-
crieyeHus1 PU3UOJIOTHUECKOTO DYHKITMOHUPOBAHU S
KJIETOK U TKaHel opranuamMa. OnpeziesIeHHbIN YPOBEHD
CBOOOJTHBIX PAIUKAJIOB B OpraHU3Me HeOOXO0IuM,
IIOCKOJIBKY OHH yYacTBYIOT B IIpolieccax aloITo3a,
KJIETOYHOTO ¥ TYMOPAJIbHOTO IMMYHHUTETA, IIepefavuu
HEPBHBIX UMITYJIbCOB M MHOTHUX ApyTuX. [1,2,3,4]

IIporecchl IEPEKUCHOTO OKUCIEHUS JIUITUO0B,
UTPAIOIIKe BAXKHYIO POJIb B HOPMAIBHOM (PYHKIIMOHU-
POBaHUU KJIETKH, MOTYT PACCMATPUBATHCS KaK PAaHHLE
KJIIOUEBBIEe 3BeHbsI OTBETHOU PEaKI[UU OpraHu3Ma Ha
(u3HIeCcKUe U CTPeCCOPHBIE HATPY3KH. [1,4]

Honusupyromas paguans, MUKpOOHAasA U 9H/I0-
TeHHAs] MHTOKCUKAIIHS SBJISIOTCS OJTHUM U3 aKTUBHE-
IIUX UHAYKTOPOB IIEPEKNCHOTO OKUCIIEHNUS JIUMTH/IOB,
YTO IIPOSIBJIAETCS LIEJIBIM PAZIOM OCJIOKHEHUU KaK Ha
OpraHU3MEeHHOM, TaK U Ha MECTHOM YPOBHE — IIPEK/IEe
BCEro, CUHJIPOMOM IE€POKCHUIAIUH U MOCTENEHHBIM
HCTOIIeHNEM aHTHOKCHU/IAHTHBIX PE3€PBOB B IIPOIECCE
HEUTPaIN3aIIH AKTUBHBIX ITPOAYKTOB JIyIEBOTO U MH-
(beKITMOHHOTO0 BO3/IEHCTBISA (KUCTOPOAHBIX PATUKAIIOB
u ap.). [1,2,5,6]

B pesynbpraTe pa3BuBaeTcsa TaK HA3bIBA€MbIH
«OKUCJIUTEJIBHBIA CTpecc», XapaKTepusylomuiica
pe3KuM BHIOPOCOM B KPOBbH CBOOOHBIX PAIMKAJIOB U
IIPOJIYKTOB IIEPEKUCHOTO OKUCIIEHUS JINITH/I0B — Ma-
JIOHOBOTO WAJIBAETU/IA U JUEHOBBIX KOHBIOTATOB,
pas3pyuianimux 340poBbie KJIeTKU. II0TOMY MOBBI-
IIeHNe WIN CHU)KeHNe KOHIIEHTPalluy MaJIOHOBOTO
JIAAJTB/IETH/IA U IUEHOBBIX KOHBIOTATOB MOTYT CJIY>KUTh
MapkepoM 3G GEKTUBHOCTH JIEYEHUS.

OcHOBHasI CTpaTerus JiedeHus THPUITUPOBAHHBIX
JIy4eBBIX ITOBPEKAEHUN KOKH HaIlpaBjieHa Ha YHUY-
TOXKeHHe NH(DEKIIMOHHOI0 (paKTOpa ¥ HOPpMaIU3AIUI0
IIPOIECCOB IMEPEKUCHOTO OKUCIEHUS JIUMUAO0B I
IIpeZI0TBPAIlleHNs JaIbHeNIIero IporpeccupoBaHus
JIy4eBOTO IOBPEXK/IEHNS TKAHEH U pacIpOCTPAHEHMUS
MaTOTEHHOW MUKPOQJIIOPHI.

H3BecTHO, 4TO poTOAUHAMUUECKAS Tepanus
(®AT) MoxkeT MPUMEHATHCA KaK 3PHEKTUBHOE aH-
TUMUKpPOOHOE cpezncTBo. [7,8] Mcnonbp3oBaHue cBeTa
B MPOIIAKTUKE U JIEYEHUU MECTHBIX JIYUEeBBIX IIOPa-

JKEeHUH, BOBHUKAIOIINX [IPH JIy4eBOU Teparuu OHKO-
Joruyeckux 3aboseBanuii, ¢ 1990-x IT. Hccmeayercs
B J1aOOpaTOpUH aTOPU3UOIOTUN U SKCIIEPUMEHTAIIb-
HOH Tepamnuy paualioHHbIX TopaskeHU M HCTUTYTA
MeaumuHCKou pajguosiornu umenu C.I1. I'puropreBa
HAMH Ykpaunsl (B HacTosIee BpeMs — j1abopaTopus
PpainaIlMOHHOU OHKOJIOTHH). VI3y4eHbl BO3MOXKHOCTH
¢ororepanuu 1 PoTO-MarHUTHOHN TEPAIIUH C IIpUMe-
HeHUeM HU3KOMHTEHCHUBHOTO H3JIyUeHUs Jla3epoB
U CBETOJVO/IOB IIPH JIYUEBBIX J€PMATUTAX, JIyIEBbIX
(pubpozax, JIyueBbIX sI3BaX B IKCIEPUMEHTE U B KJIU-
HUKe; BBIABJIEHA I0CTATOUYHO BbICOKAsA (D (HEKTUBHOCTD
STUX HEMEeNKAMEHTO3HBIX METOZIOB (CM., HAaIpUMep,
[9,10]). C 2014 r. B KauecTBe MEPCIEKTUBHOIO CIIO-
coba jeueHusT U NTPOPUIAKTUKN MECTHBIX JIyUEBBIX
MTOBPEKEHUH KOXKU B 1abopaTopuu usyvaercs O/1T,
[P KOTOPOH JIENCTBHE CBETA COUETAETCS C JIEHCTBUEM
BelecTBa-doroceHcubman3aropa. [11,12,13]

enb HacTOsIEH PabOTHI, TPOAOKAIONIEH BbI-
[eyKa3aHHBIN ITUKJI KCCIIEJIOBAHUH, COCTOSLIA B U3yUe-
HUH aHTHOAKTEPUATIBHOTO JEHCTBUSA U KIIMHUIECKOHN
3HAYMMOCTH IIOKa3aTesel MepeKUCHOTO OKUCIIEHUS
JIMIHU/IOB KaK MapKepoB 3G (PeKTUBHOCTH JIeUeHU NH-
(pUIMPOBAHHBIX JIyUYE€BBIX OBPEXKAEHUHN KOXKHU KPBIC
¢ IOMOIII0 aHTUMHUKPOOHOH ®/IT.

MarepuaJj 1 METOAbI

B pa6ote ucrosp3oanst 100 caMII0B KPbIC IMHUH
Bucrap ¢ maccoii testa 180—-200 r.

JIyueBble IOBpEeK/IEHNUS IOZOTIBITHBIE >KUBOTHBIE
TIOJTYJaJTH TIPHU JIOKTHBHOM OOJIyUeHIH YIaCTKA KOKHU
Ha BHeIIHeH moBepxHocTH Gezapa B mo3e 85,0 I'p Ha
pentreHorepanepTuueckoM arnmnapare TUR-60. Yeiio-
BUSI PEHTTEHOBCKOTO 00JTydeH s ObLITU CJIeTYIOIMU:
HanpsokeHue 50 kB, anogubiit Tok 10 MA, GUiIbTp
0,6 mm Al, sbdexTuBHast sHeprus 18 k3B.

JKMBOTHBIX CO/ZIEPIKATN B OIMHAKOBBIX CTAH/IAPT-
HBIX yCJIOBUAX BuBapus (efa u Boja ad libitum). Bee
MAaHUILYJIAINY C 3)KUBOTHBIMHU 1 HBTAHA3UIO BHITIOJIHA-
JIM TIOZ, HAPKO30M, UTO COOTBETCTBYeT TPeOOBaAHUAM
[14] u meTomrueckum pekomenaausam [15].

ITogonbITHBIE XKUBOTHBIE OBLIN pa3/iesieHbl Ha
YyeThIpe TPyInbl: I) MHTaKTHBIE XKUBOTHBIE (HOpMa); 1)
KPBICHI C JIyUeBOH S3BOH K0XKH (KOHTpOJIb 1); ITT) KpbI-
CBI C JIy4€BOH 513BOH, nHGUIIUPOBaHHOU Pseudomonas
aeruginosa (KOHTPOJIb 2); IV) KPBICHI ¢ JIyueBOM SI3BOH,
nHGUITUTPOBAHHOMU P. aeruginosa, moJyrydaBIlive jieue-
Hue metosioM ®/[T (onbITHAS TpyIIA).

JlydeBble IOBpEKIEHUS KOXKHU Y *KUBOTHBIX U3
rpynn III u IV uaGunupoBaiu mraMMoM GaKTepui
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Pseudomonas aeruginosa Ha 7-e CyTKH I1OCJIE JIOKAJTb-
HOTO 00JTyY€eHUs [TPY MOSABJIEHUY ITPI3HAKOB PA3BUTHS
JIy4eBOH A3BBI. J[J11 HHOUITMPOBAHUS UCIIOJIH30BAIIN
My3elHbIH mTamm P. aeruginosa ATCC 27853, noiry-
YEeHHBIN U3 My3esI }KHBbIX MHKPOOPTaHU3MOB Jlabopa-
TOPHUU CENUPUIECKON TPOPUTAKTHKHU KaTleJIbHbIX
uH}EKIUH oTaena Mukpoouosoruu I'Y « THCTHTYT
MHUKPOOHOJIOTHH U UMMyHOJI0OTHN uMeHu 1.1.Meu-
aukoBa HAMH YkpauHbi».

doTonHAMUYECKYTO TEPATIHIO IIPOBOJIIIN Uepe3
24 vaca nocsie uHGUITUPOBAHUS ¢ TpuMeHeHueM ¢Go-
ToceHcubmu3aropa 0,1 % BOHOTO pacTBOpa MeTUIIE-
Hosoro cuHero (Methylenum coeruleum), HaHocruMoro
Ha paHEeBYIO ITIOBEPXHOCTD JIy4eBOH f3BBI, a 3aTEM,
yepe3 30 MUHYT 9KCIIO3UIIUU — KPACHOTO UBJIy4eHUs
cBeroamoaHoro anmnapara «bapsa-LED/630».

JIOCTYITHBIN KpACHUTEIh METUIEHOBBI CHHUH, XO-
POIIIO pacIpeesIAIONIUNCS U ITOTJIONAEMbIN ITOBEPX-
HOCTBIO PaHBbI, JIETKO PACTBOPUMBIHA (YTO ITO3BOJISET
JIOOUTHCS 000N KOHI[EHTPAIUU), XOPOIIO 3apeEKO-
MeHI0BaJI cebsl Kak (poToceHCUOMIM3aTOp AJ1A aHTH-
b6akTepuasibHON O/IT. MbI IPOBOAWIIH CHEITHATBLHOE
TECTUPOBAHHE C U3yUeHUEM AaHTUMHUKPOOHBIX CBOUCTB
METHJIEHOBOTO CHHETO B OTZJEIbHBIX DKCIIEPUMEHTAX
in vitro (8 yamkax [leTpu ¢ KysbTypo# P. aeruginosa)
U In vIV0 Ha OTAEJbHOU TPYIIIE KPbIC C HHPUIH-
POBAHHBIMH JIYIEBBIMHU sI3BaMU. B 00oux ciaydasx
METHJIEHOBBIH CUHUH caM 10 cebe He OKa3bIBaJ aH-
TUMUKPOOHOTO 3¢ deKTa Ha NaTOTeHHBIH OaKTepu-
anpHBIN mTaMM. OJTHAKO ITOCJIe ITOC/IeI0BATETFHOTO
BO3JIEUCTBUS (POTOCEHCHOMIN3ATOPA U CBETA, T. €.
/T, yxe uepes cyTku Obuta 3adukcupoBana 100 %
rubesib CHHETHOMHOH IaJIOUKU.

Anmnapat «bapsa-LED/630» usroToBieH B ja-
6opaTOpUu KBAHTOBOW OMOJIOTUU U KBAHTOBOU Me-
nuuHe (pykoBogutessb A.M. Kopo6oB) paanodusu-
Jeckoro (pakysapTeTa XapbKOBCKOTO HAIIMOHAJIBHOTO
yHuBepcutera nMmeHu B.H. Kapasuna. Texuuueckue
XapaKTepUCTUKHU YCTPOMCTBA IPEeLOCTABIEHbI U3-
rOTOBUTEJIEM. ANITapaT IpeACTaBIIseT cOO0H eu-
HUYHBIA CBETOAMOJ; IJIOMAJb CBETOBOTO IIOTOKA
COOTBETCTBYET HAYAJIbHOU IJIOIIAU JIyUEBOU S3BbI
y KpbIc. MOIITHOCTH KpacHOTO u3jaydeHus 25 MBrT,
JunHa BoJHBI — 630—-650 HM. [IpoA0/IKUTEIFHOCTD
00JIydeHHs CBETOM sI3BBI C HAHECEHHBIM (POTOCEHCH-
6unuzaropom — 30 MUHYT, SHEpreTHYeCcKas 703a 3a
ceanc — 45 JIxx/cm?.

3abop marepuasa i1 MUKPOOHOJIOTUYECKUX U
OMOXMMHUYECKUX HCCIIEIOBAHUN ITPOBOMIIN Ha 7-€,
14-e, 21-e, 30-e 1 45-e cyTku 11ocyie MHPUIIPOBAHUA.

[TokazaTeseM COCTOSHUS IMEPEKUCHOTO OKHC-
JIEHUSA JIUMHUAOB CIYKHUJIO COJlep:KaHUe JUEHOBBIX
KOHBIOTATOB U MAaJIOHOBOTO IWAJIBJETH/IA B CHIBO-
poTke kpoBu. CoziepKaHue NTMEHOBBIX KOHBIOTATOB
onpezensn o meroxy U.J[. CraspHOU B Moamdu-
kanuu E.V. JIbBOBCKOH M COABT. C UCIIOJIb30BaHUEM
cMecH rernrtaga ¢ uzonpormanosiom (1:1). [16] YpoBeHb
MAaJIOHOBOT'O AUAJIBAETUA OMPEEIAIN 110 METOAY

Uchiyma M., Michara M. B mogudukanuu [17] mo
TecTy ¢ THOOAPOUTYPOBOI KUCIOTOH.

B naHHOU paboTte Takke M3ydyaaach aKTHBHOCTh
BOKHEHUIITNX KJIETOYHBIX aHTUOKCUIAHTHBIX (pepMeH-
TOB — KaTaJla3bl U CYyIMEPOKCUANCMYTA3hl. B KUBBIX
KJIETKaX CYIIEPOKCH/IINCMyTa3a MHAKTUBUPYET CyIle-
POKCUJTHBIN aHUOH-PAJUKAJ IyTeM PEKOMOUHAIIMHI
(mucMyTanuu) paInKaaoB c 00pa3oBaHUEM ITEPEKUCU
BOZIOBOZIA U MOJIEKYJIAPHOTO Kucaopoza. Ilepekuch
BOJIOBO/IA B KJIETKAaX B OCHOBHOM paspyuiaercs ¢ep-
MEHTOM KaTasia30u.

AKTHBHOCTb aHTHOKCHUJJAHTHOTO (depMeHTa Cy-
MEPOKCHTUCMYTA3bl MbI OIIEHUBAJIA METOZIOM OKHC-
JieHUs KBepueTuHa B Moaudukanuu B.O. Kocrioka
u coaBT. [18]. AKTUBHOCTH IPYTOrO aHTUOKCHU/IAHTHOTO
depmeHTa — KaTaNMa3bl — OMPEEIIAIU IO METOAY
M.A. KopoJtioka u coaBT. [19] ¢ ucnosb3oBaHueM Ie-
PEeKHCcH BOZIOpO/ia U MOJIHO1aTa aMMOHHSI.

Kpome Toro, MEKpOOHUOJIOTHYECKU UCCIIEIOBATIN
IUIOTHOCTD KOJIOHU3AIMH WHQPUITMPOBAHHBIX JIyIEBBIX
s13B, 2 TAK)KE TMHAMUKY UX 3KUBJIEHUS IIyTEM BU3Y-
JIPHBIX HAOJIIOIEHUH, IVITAaHUMETPUYECKOTO METO/Ia
U psZi TUCTOJIOTUYECKIX METO/IOB, B TOM YHCJIE MOP-
¢omeTpuIecKoro.

Crarucruueckyo 06paboTKy IIPOBOIUIIU C IIOMO-
mbio naketa mporpamMm STATISTICA 10.0, ucnons3ys
rmapaMeTpUYecKHe U HelapaMeTpUUecKrue METO bl
CTAaTUCTUKH, KDUTEPHUU JIOCTOBEPHOCTH: t-KpUTEPHUI
CrplofieHTa, KpuTeprii 2 (XU-KBaipaT), TOYHBIN METO]T
dumepa. /l0cTOBEpHOCTD PA3IMYNY MEXKY CPETHIMU
3HAUEHUSIMHU MTOKa3aTeJIel CYNUTAIN 3HAUUMOUN ITPU
P<0,05.

Pe3yabTaThl M 00CY:KAEHUE

JlokasipHOE 00JryueHnme Kok B 71o3e 85,0 I'p BbI-
3BIBAJIO y KPBIC PA3BUTHE JIyIEBOU sI3BbI HA 6—7-€ CyT-
ku. [Tocne nHPUIUPOBAHUS JIYIEBOU SA3BBI KPHICHI
IUIOTHOCTh MUKPOOHOU KOJIOHU3AI[UH ObLIa ITPaKTH-
YeCcKHU OJJUHAKOBA B OIBITHON U KOHTPOJIBHOU I'pyIIie
(7,62+0,031g KYO/cem? mpotus 7,61 £ 0,14 Ig KYO/cm?
B KOHTpOJIE).

B IV (ombITHOIT) TPyIIIIEe KPBIC yKe uepes 24 yaca
nocie ogHoro ceanca O/IT Hacrynasa mnosaHas 2Ju-
MUHAIKSA TeCT-IITaMMa CHHETHOWHOU MAJIOUKU IPU
COXpaHEHUHU UX BBICOKOTO TUTPA B KOHTpoJIe 2 (TPyII-
ma I11 6e3 sieueHwus1) BILTOTH 710 45 cyTok. CemoBaresib-
HO, MUKPOOHOJIOTHUECKUE UCCIIEIOBAaHUA B 30HE UH-
unrpoBaHHOM JIyueBOH A3BBI IPOAEMOHCTPUPOBATIN
MIPUHIIUTHAIBHYIO BO3MOKHOCTD BBICOKOW aHTUOAKTe-
puasibHOU akTUBHOCTH /1T 110 pazpaboTaHHOU cXEME.

[TapasniensHOo 6bLI0 yeTaHOBIIEHO, uTo O/IT nume-
Jla TaK)Ke U BBIPQKEHHOe CHUCTEMHOE BIIUsSHUE.

JlmHaMUKa MoKa3aTeJiel HEPEeKICHOTO OKUCIIEHUS
JIUTIHJIOB B CHIBOPOTKE KPOBHU MO/IOIBITHBIX YKUBOTHBIX
IpeJicTaByieHa B Tabur. 1.

Kak BuiHO B Hell, H3BMeHeHNe COePKAHMUS IIPO-
JIYKTOB IIEPEKUCHOTO OKHUCJIEHN JINTTUIOB B CHIBOPOTKE
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KPOBH >KHBOTHBIX KOHTPOJIBHBIX TPYIII IMEJIO O/IFTHA-
KOBYIO HaIIPaBJIEHHOCTbD.

Y TOnBbKO 00JIydeHHBIX PEHTTE€HOM >KHUBOTHBIX
(xoHTpOJIb 1) KOHIIEHTPALIVS JUEHOBBIX KOHBIOTATOB
ObLIa TOCTOBEPHO BhIIe HOPMBI (Tpyma I) B 2 pasa
y’Ke Ha 7-€ CyTKU HaOJIIOZIeHUH U 0CTaBaJIaCh CTAOMIIh-
HO moBbIIeHHOH B 1,4—2,4 paza (P <0,05) 10 koHIa
SKCIIEpUMEHTA.

B xoHTpoOse 2 (uHbUIITPOBaHHAS JTyueBast s13Ba)
coJieprKaHue INeHOBBIX KOHBIOTATOB ITOBBIIIIAJIOCH HA
40-50% B paHHUE CPOKH C PE3KUM IIOJHEMOM B 0O-
Jiee OTJAIeHHbIN mepuos (B cpeiHEM B 2 pasa BbIIIIe
HOpMbI) Ha 21-45-e cyTku. B niesiom, comeprkanue
JINEHOBBIX KOHBIOTATOB B KOHTPOJILHBIX IPYIIIaX yBe-
JITYUBAJIOCH B CPETHEM B 2 pasa.

B ombrraot (IV) rpymme kpoic mocsie /T nabstro-
JlaJIoch CHIKeHMe IT0Ka3aTesIs IMeHOBBIX KOHBIOTATOB
JI0 HOpMaJIbHBIX 3HaueHu# (rpymna I) ¢ ocToBepHbIM
yMeHbIIIeHUeM YPOBHs TOKCUUECKOTO MeTabouTa
B 1,5—2 pasa oTHOCUTEIbHO HHMUITUPOBAHHOU HeJle-
4yeHHOH rpynnsr I11.

Jl711 BTOPOTO M3y4aeMoro IoKasaress IepeKuc-
HOTO OKHUCJIEHUS JIUIUIOB OBbLTT XapaKkTepeH Ooee
PaHHUH U BEIPAXKEHHBIH POCT KOHIIEHTPAIUU MeTabo-
JuTa. YpOBeHb MaJIOHOBOTO Juasbaeruza Bo Il rpymnmne
TOJIBKO 00JIyYeHHBIX )KUBOTHBIX (KOHTPOJIH 1) yiKe Ha
7—14-e cytku nossimanca Ha 80-90 %, u B mociie-
JYIOII¥e CPOKU HAOIIOAEHUH 110 Mepe 3aKUBJIEHUS
JIy9eBOU A3BBI OCTENIEHHO cHIKascA 0 140-150 %
ot HopMmbI (rpymma I, P <0,05).

Y HesleueHHBIX )KUBOTHBIX Tpynnbl 111, koTOpbIx
MIOZ[BEPTAJIU JIBYM TPAaBMaTHUIECKUM BO3/I€HCTBUAM
(pamuanuoOHHON U MH(EKITMOHHON MTPUPOABI, KOH-
TPOJIb 2) COlEpKAHKUE MAJIOHOBOT'O JHAJIb/IETU/A
Takke OBIJIO PE3KO IMOBBIIMIEHHBIM, OCOOEHHO B
6osee mo3aHMe cpoku Habaomennsa (21-30-e cyT-
ku) — 1o 180,9 %. HapacraHnue ero KOHIIEHTpaIUH,
O0YEeBUIHO, OBLIO CBA3aHO ¢ ¢ha3zaMu 3aKUBJIEHUS
nHUITPOBAHHON JIyueBOU A3BbI. Hanbosiee BbICO-
KUe II0Ka3aTesIu YPOBHS MaJIOHOBOTO TUAJIBAETHIA
OTMeYaJINCh B IMePUOJi HAJIUYUA B JIy4eBOH A3Be
HEKPOTHYECKUX, THONHO-CENTUYECKUX U BOCHAIU-
TEJIbHBIX IIPOIIECCOB.

B ombrrHOM (IV) Tpymne }KUBOTHBIX ¢ MHHUITUPO-
BAaHHBIMU JIyUEBBIMU TMOBPEKAECHUIMH KOXKU IIOCTIE
onguoro ceanca ®/IT xoHIeHTpAIUs MaJOHOBOTO
JIuaberuzia OplIa Ha ypoBHE HOPMAJIbHBIX ITOKa3a-
Tenel (B mpeaenax 93—97 % ot Hopmbl — rpymma I).
Bech meproy; HaOTIOZIEHUH TOKA3aTe I MaJOHOBOTO
JIUQJTBJIETU/IA B JIEUEHHOU TPYIIIEe CTAOMILHO HAXO/TH-
JIUCh B HOPMaJIBHBIX IIpeiesax.

JluHaMUKa MOKa3aTesIeld COCTOSIHUSA aHTHOKCHU-
JIAHTHOM cHCTeMBI ITOZONBITHBIX KUBOTHBIX ITOCTIE
PEHTIeHOBCKOTO 00JIyueHus1, NHUIITPOBAHUS U JIe-
yenust metogioM ®/IT npuseieHa B Tab. 2.

[TonyueHHbIe TaHHBIE TOKA3BIBAIOT, UTO Y KHU-
BOTHBIX 00€MX KOHTPOJIBHBIX IPYIII CHIKAJICS aHTH-

OKCUJIQaHTHBIH (hepMeHTAaTUBHBIN MoTeHIual. Tax,
y TOJIBKO OOJIYUeHHBIX U He JIEYEHHBIX KPBIC (TPYII-
ma II, xorTposb 1) B mepuoxa 14—21-x CyTOK aKTHUB-
HOCTb CYIIEPOKCH/IIUCMYTa3bl CHIDKeHa B 1,5—2 pasa
(P<0,05), a katamassl — B 2 pa3a u 6osee. OgHAKO
B OoJtee mo3HMH repuo (30—45-e CyTKH) aKTUBHOCTD
CYIIEPOKCUAIUCMYTA3bl BOCCTAHABIMBAETCS IPAKTHU-
YeCKH 70 HOPMBI.

NudunupoBanue Jy4eBON A3BbI Y )KUBOTHBIX
rpymist 11T (KOHTPOJIb 2) TPUBOAUIIO K ellle GoJiblie-
My YTHETEHHUIO aKTUBHOCTU M3YYaeMbIX (EPMEHTOB.
[TpakTHUUecKu Bech Mepuo HabII0IeHU N 3HAUYEeHUs
000MX BBIIIIEYKa3aHHBIX [I0KA3aTeJIEN HUKE HE TOJIbKO
HOpMaJIbHBIX (B 1,4—2 pasa, P <0,05), HO B OTZeIbHbIE
CPOKWU JIOCTOBEPHO HIXKe aHAJIOTUYHBIX II0Ka3aTesel
TOJIBKO 00JTydeHHOTO KOHTpOoss 1 (rpymma II).

OG6paiaer Ha cebs BHUMaHUE U TEH/IEHINA K Cy-
I[ECTBEHHOMY HICTOIIIEHHIO aKTUBHOCTH KaTaIaskl (Ha
50 % 110 oTHOIIIEHHIO K HOpME, P < 0,05), Habomaemast
B KOHTPOJIBHBIX I'PYTIIIAX.

Jleuenuve ¢ *HPUITUPOBAHHBIMU JIyUE€BHIMU SI3Ba-
MH KOXKU € ITOMOIIbI0 aHTUMHUKpoO6HOU ®/IT mos3Bo-
JIUJIO0 OBICTPO BOCCTAHOBUTDH AHTUOKCHIAHTHBIHN (ep-
MeHTAaTUBHBIN MOTEHITUA Y JKUBOTHBIX Tpymnnsl IV,
Vike ¢ 7-X CyTOK HaOJIOJIeHUs aKTUBHOCTH CYIIEPOK-
CUZTVICMYTa3bl BOCCTAHABJIMBAJIACH IO HOPMAaJIbHbIX
3HauYeHUH U NoJiiep:KuBaiach Ha JAHHOM YPOBHE /10
KOHIIA SKCIIEPUMEHTA.

AXTUBHOCTH epMeHTa Katasnassl nociae ®AT
TaKKe BOCCTAHABJIMBAJIACH /IO HOPMBI, 2 Ha CTA/IIU Pe-
mapaTUuBHOM (a3bl 3askuBJIeHUs A3BbI (21-30-€ cyTKH)
aKTUBHOCTB (pepMeHTa ITpeBbliaia HopMmy Ha 27-37 %
(P<0,05). Ha cTaauy IOJTHOTO 3a3KUBJIEHUS JIy4eBOU
SI3BBI IPOUCXO/IMJIA CTAOMIIbHAS HOPMAJIU3AIIHA 3TOTO
IIOKa3aTeJis.

B 11es10M mOJTyUeHHBIE JJaHHBIE JEMOHCTPUPYIOT,
UTO JIOKAJIbHOE OOJIydYeHHe KOXKHU U IOCIeAyIoInee
UHOUITIPOBAHUE 3TOTO JIOKYCA BBI3BIBAJIO PA3BUTHE
OKCHJIATUBHOTO CTpecca ¢ BricokuM (B 1,5-2 paza
BBIIIIE HOPMBI) YDOBHEM B KPOBH IIPOAYKTOB ITEPEKKC-
HOTO OKHCJIEHUS JIUIHJIOB U CBOOO/IHBIX Pa/IMKAJIOB.
Heo6x0111M0 OTMETHUTD PAHHIOIO PEAKITUIO ITOSIBJIEHUS
KOHEUYHOTO IIPOYKTA IEPEKUCHOTO OKUCIIEHUS JTUITH-
JI0B (MaJIOHOBOTO JIHAJIBJETH/A) HAa ITOBPEXKIAIOIIIE
areHThI B BU/IE PE3KOTO BhIOpoca MeTabosuTa (B 2 pasza
BBIIIIEe HOPMBI) IIPAKTHYECKU CPA3y IOC/Ie BO3/IEHCTBUSA
rocyieTHUX. V3MeHeHne YpPOBHS KOHIIEHTPAIIUN Ma-
JIOHOBOTO JINAJIbJIETU/Ia B CBIBOPOTKE KPOBU MOKET
CIIY?>KHUTH CBOEOOPA3HBIM OHOJIOTHYECKHM MapKEPOM
TSHKECTU TEUEHUS JIYIEBOH SA3BBL.

HauboJtee BbIpaskeHHBIE U3MEHEHH I aKTUBHOCTH
IIEPEKUCHOTO OKUCIIEHUS JIUINU/IOB M aHTUOKCUAHT-
HOH CUCTeMbl OTMeYasuch B rpymie I o6yueHHbIX
JKUBOTHBIX C JAJIbHEHITUM UHPUIIUPOBAHUEM JIy-
4eBOH sI3BBI (KOHTPOJIb 2), 4TO 00yCIOBINUBATIOCH
yBeJINUeHUEM CTPECCOPHOU HAarpy3KH U yCHUJIEHHEM
MIOCTYIIEHUS B KPOBb (DAaKTOPOB, MHUITUUPYIOIUX
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TUINepOKCUAANNIO (MOHUBUPYIOIIAsa paguars, Mu-
KpoOHas MHTOKCHUKATIIHS.

IToBblllIeHNE YPOBHA aHTHOKCUIAHTHBIX (aKTO-
poB B kpoBHu nociie ®/IT sBisiercss 6;1aroNPUSTHBIM
NIPU3HAKOM, CBUJIETEJIbCTBYIOIIUM O JOCTATOYHBIX
KOMIIEHCATOPHBIX BO3MOXKHOCTAX OPraHU3Ma, TorzAa
KaK UX CHU)KeHHe 0TOOpakaeT ero HecocoOHOCTh
IIPOTHUBOCTOATH POCTY COZEPKAHUA aKTUBHBIX (POpPM
KHCJIOPOJia ¥ X IPOU3BOAHBIX. BEIABIEHHOE COCTOA-
HUe aHTHOKCHU/IAaHTHOTO IIOTeHIINasa B nepudepuye-
CKOHM KPOBU CBHJIETEJIBCTBYET 00 aKTHBAI[UU aHTHPA-
JIUKaJIbHON M aHTUIIEepeKUCHOH 3amuTsl nocse OJIT.

Yro KacaeTcs CPOKOB IIOJTHOTO 3aKUBJICHUA JIyde-
BBIX A3B (HeMH(GUIIMPOBAHHBIX U MHPUIIUPOBAHHBIX)
B KOHTPOJIBHBIX U OIIBITHOH IPyTIIax, TO y HeJleueHHbIX
JKMBOTHBIX rpymniibl 11 CIOHTaHHOE 323KUBJIEHHE OBLIIO
JIOCTaTOYHO AJIUTEJbHBIM U BAJBIM; Y II0JIOBUHBI
KpBIC 5TOH I'PYIIIHI IIOJIHOE 33KUBJIEHU 3B He IIPO-
HUCxoAwIo U K 60-M cyTkam. JJonosHuTeIbHOE HHPU-
IUPOBaHUeE JIyueBbIX 3B P. aeruginosa (rpynmna III,
KOHTPOJIb 2) OKa3bIBAJIO OXKUJAEMOE HETATHBHOE BO3-
JleficTBUe Ha TeueHue JIy4eBOr0 IIOBPEXK/IeHUS: TI0JTHOe
CIIOHTAaHHOE 3aKMBJIEHHE KOXKHOTO JledeKTa B 5TOH
I'PYIIIe OTCYTCTBOBAJIO BECh IEPUOJ HAOJIIOIEHUN.
[Tocne npumenenusa ®/T B rpynne IV Temn 3a:KuB-
JieHUs NHQUITNPOBAHHBIX JIYUEBBIX A3B 3HAUUTEIHHO
ycropsiicad U K 45-m cytkam y 80% KUBOTHBIX OBLIO
OTMEYEHO UX II0JIHOE 3a’KUBJICHHE, a Y OCTaJIbHBIX
HaO0JTI0/JaJTUCh OCTATKU BHUJIMMOTO JIy4eBOTO fedeKTa
¢ 10-kpaTHBIM yMeHbIIIeHHEM IJIONAU PaHbL.

Xopo1I0 U3BECTHO, YTO MPOAYKTHI IEPEKUCHOTO
OKHCJIEHU JTUTTU/IOB (M BOOOIIe CBOOOHBIE pa/TUKa-
JIbI) BHOCAT 3HAYUTEIbHBIA BKJIAJ] B OOIIUH CHH/IPOM
SHJIOTeHHON MHTOKCHUKAIIMH, IIPUYEM OTIEJIBHO Olle-
HUTH BKJIa/T MUKPOOHOU NHTOKCHUKAIIMY U HAPYIIEHUH
rOMeOoCcTa3a BeJIe/ICTBUE JIOKATIBHOTO JIeHCTBUS HOHU-
3Upymolell paguanuy IpakTUYecK HEBO3MOXKHO.
BesycioBHO, aHTUMHUKPOOHBIH 3 dexrT OT crocob-
CTBOBaJI BOCCTAHOBJICHHUIO IIPO-, AHTUOKCUJAHTHOTO
craryca B OpraHu3Me IIOJONBITHBIX KMBOTHBIX. MBI
cyuTaeM, 4YTo 00 3TOM /IOCTATOYHO yOeUTETHHO
CBU/JIETEJIbCTBYET YCKOPeHUe 3:KUBJIeHUA NHPUITU-
poBaHHOU siyueBoil aA3BHI nocsie ®/IT mapaniessHO
¢ HopMasu3anuel mpo-, aHTHOKCUAAHTHOTO cTaTyca
opraHusMma.

BbiBOABI

1. AutTumukpo6Has ®/IT ¢ ucrnoap30BaHUEM Me-
THJIEHOBOTO CHHETO B KauecTBe (poToceHcnOmIn3aTopa
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2. AuTumukpo6buas ®/IT mo pazpaboTaHHOU
cxeMe CeJIEKTHBHO BJIMsET Ha KJII0OUeBOH IaToreHe-
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HOpMaJyu3anuu 1po-, aHTHOKCUIAHTHOTO CTaTyca,
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[ToBpekieH1e OITyX0JIeBBIX KJIETOK ITPpU (OTOAMHAMUYECKON Teparii — MHOTO3TAIIHBIH ITpoliecc, 3¢ dek-
TUBHOCTH KOTOPOTO 3aBUCUT OT CBOMCTB HUCII0JIb3YEMOTO (POTOCEHCUOMIN3ATOPa, PEXKIMA CBETOBOTO 00Ty IeHUS
U CBOMCTB caMOU oIryXxoyii. MHOTOJIETHUM KJIMHUYECKUU OIBIT CBUJIETEJIHCTBYET O BBICOKON reTEPOTreHHOCTH
OTBeTa OIyX0Jiel Ha (POTOAUHAMHYECKYIO TEPAIIUIO. TO TOBOPUT O HEOOXOAUMOCTH CO3/IaHUS allapaTHbIX
KOMILJIEKCOB, CIIOCOOHBIX B PeaIbHOM BPEMEHU OIeHUBATH d(PDHEKTUBHOCTh (POTOAMHAMUYUECKOU TEPATTHH
3JI0KaUeCTBEHHBIX HOBOOOPA30BaHUH 32 CUeT MOHUTOPUHTA €e KJII0UEBBIX TapAMETPOB U KOPPEKTUPOBATh
MIPOLeZlypy JIeYeHU ¢ yUeTOM UHINBU/Iy TU3UPOBAHHOTO IO/IX0/A.

B pab6ore paccMoTpeH crioco6 moBeIeHUs dPHeKTUBHOCTH (POTOAMHAMIYECKON TepAINH IIyTeEM pas-
PabOTKH MPOTOTHUIA JIeUeOHO-TUATHOCTHYECKOH YCTAHOBKHU, 00eCcIeuYnBaIoIell BO3MOXKHOCTH: HEMHBA3UB-
HOTO MOHUTOPHHTA KHWHETHUKH HAKOIUIEHUs (HOTOCEHCHOMIN3AaTOPa B OIYyXOJIH M KOHTPACTA €r0 HAKOILJIEHUS
OTHOCUTEJIHHO 3/IT0POBBIX TKAHEH; OI[eHKH CTENIeHU OKCUTeHAI[UH OIyX0JIU Ha Beex oTanax poToanHaMuuecKou
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Tepamnny; BO3/IEHCTBUS HA OIYXO0JIb ONTUYECKUM H3JIyIEHHEM C JJIUHOU BOJIHBI, COOTBETCTBYIOIIEH MUKY
IOTJIOIIEHUs ITpUMeHsAeMoro ¢oToceHcubrin3aTopa. OT 3HAUEHUH STHUX IIapaMeTPOB IVIABHBIM 00pa3oM U
3aBUCAT PE3YJIbTAT KACKA/IA IIUTOTOKCUYECKUX U BOCIIAJINTEIBHBIX PEAKIINI B OIyXOJIU, & TAK)Ke MEXaHU3M
BOCCTaHOBJIEHUS ITOBPEXKIEHUHU TOcsIe GOTOIUHAMUIECKON TEPATIHH.

KaroueBspie ciioBa: GorognHaMuUecKas Tepanus, (poToceHCHOMIN3aTop, 3JI0KAUeCTBEHHAS OITyX0JIb,
BOJIOKOHHO-OIITHYECKIH KaHAJI, ONTHYECKOEe N3JIyueHle, IVIOTHOCTb MOIITHOCTH, OKCUTeHAITVA, (DJIyOPECIIeHIIHS.

A0 IIMTAHHA IIOAO INIIBUINEHHA ECEKTHMBHOCTI
®OTOIMHAMIYHOI TEPAIIIT ITYXJIMH HA BA3I
MYJIBTUCIIEKTPAJIBHOI JIIKYBAJIbHO-TIATHOCTUYHOI YCTAHOBKHU

B.B. Xouiun!, B.C. Boiinexosuu?, P.B. €ropos!, B.I. Iacenko!, M.T. Ilerpamr!,
10.A. Ilerpymxko!, O.M. Yenypna', 1.0. Illtons?, C.B. IlaBros* , M.®. Famasris’|

HIIT «@omonika Iaroc», m. Yepkacu, Yxpaina;
2[THemumym ¢isuku HAH Yxpainu, m. Kuie, Yxkpaina;
jIHcmumym excnepumeHmanvHoi namonozti, onxo.ao0eii 1 padiobionozii
imeni P.€.Kaseuyvkoeo HAH Ykpaiuu, m. Kuis, Yxpaina;
4BiHHUUbKUTl HAYIOHANbHUU MeXHIYHUl YHIBepcumem, M. BiHHuys, Yxpaina

ITomKko/KeHHs MyXJAUHHUX KJIITHH B Pe3yabTaTi GOTOAMHAMIYHOI Tepamii — 6araToeTalmHUN IPOIIEC,
e(eKTUBHICTh KOTO 3aJIEXKUTH Bi I[IJIOTO PsALy YNHHUKIB, a 0COOIMBO Bifl BJIACTHBOCTI BUKOPUCTOBYBAHOTO
dorocencubinizaTopa i mapameTpiB CBITJIOBOTO OIpOMiHEHHs 3a0apBJIeHNX HUM TKaHUH. IIpore, HaOyTHI
JIeCATUPIYYSAMU JIOCBi/] 3acTOCYBaHHS (DOTOAMHAMIYHOI TEpAITii B KJIIHIIlI CBITYUTH IIPO BUCOKY F€TEPOTEHHICTh
peakirii myxyimH Ha GoTOAMHAMIUHY Teparrifo. TakuM 4imHOM, € TocTpa HeOOXiIHICTh Y CTBOPEHHI almapaTHUX
KOMILIEKCIB, 37JaTHUX B PEUIBHOMY Yaci peecTpyBaTh e(peKTUBHICTh IPOBeIeHH (GOTOANHAMIYHOI Teparrii 3a
PaxyHOK MOHITOPHHTY ii KJIIOUOBHUX IIaPAMETPIB, i 110 MOKJIMBOCTi ABTOMATHYHO KOPUTYBATH CXEMY IIPOBEIEHHS
IIPOIIEIyPH, CIIPUAIOYN CTBOPEHHIO IHAMBIyaT1i30BaHOTO MiXO/Y B JIIKyBaHHI HOBOYTBOPEHb.

B po6oTi posrisiaeTbest crocib miiBuineHHs epeKTHBHOCTI MeToy (GOTOIMHAMIYHOI Tepalrii 3a [01I0MOo-
TO0 pPO3POOKH ITPOTOTHITY JIIKYBAJIbHO-/IIarHOCTHYHOI yCTAHOBKY Ha OCHOBI ITOEIHAHHS IIPUHITHIIIB OIITUYHOTO
BIUIMBY i OIITUYHOI /IiarHOCTUKU. Y CTaHOBKA 3a0e31evye MOKJINBICTh HeIHBa31iHOTO MOHITOPHUHTY KiHETUKHI
Hakomm4yeHHs poToceHCHOLTI3aToOpa B IyX/IMHHIA 30Hi; BU3HAUYEHH KOHTPACTY HOTO HAKOTMYEHHSI BiZJHOCHO
37I0POBUX TKAHWH; KOHTPOJIb CTYIIEHSI OKCUTEHAIlil IIyXJIMHY Ha BCiX eTanax ¢GOTOAMHAMIYHOI Teparrii; a Ta-
KOJK BIUIMB Ha IIyXJIMHY ONITUYHUM BUIIPOMIHIOBAaHHSM 3 JOBKWHOK XBIJIi, BiZITTOBiZTHOTO MKy IMOTJIMHAHHS
3aCTOCOBYBAHOTO (poroceHcubimizaTopa. Bix 3HaUeHb MUX MapamMeTpiB FOJIOBHUM YMHOM 3JIEKHUTH Iepedir
ITiJICYMKOBOTO KaCKa y IIUTOTOKCUYHUX i 3aTIaJIbHUX PEaKIIiH B ITyXJIMHI i MexaHi3M BiJTHOBJIEHHS MTOIITKO/>KEHb
IicJIA Tepartii.

Kirrouosi ciioBa: poroarnamiuna Teparris, hoToceHCH611i3aTOP, BOJIOKOHHO-ONTUYHUN KaHAJT, OITHYHE
BHUIIPOMIiHIOBAHHS, IIIJIbHICTH IMIOTY?KHOCTI, OKCUTeHAITis, QJIyOpPECIIeHITif.

TO QUESTION OF INCREASING OF EFFICIENCY
OF PHOTODYNAMIC THERAPY OF TUMORS ON THE BASIS
OF MULTISPECTRAL TREATMENT AND DIAGNOSTIC DEVICE

V.V. Kholin!, V.S. Voytsehovich?, R.V. Yegorov!, V.I. Ivasenko!, N.T. Petrash!,
Yu.A. Petrushko!, O.M. Chepurnal, I.0. Shton?, S.V. Pavlov4,|M.F. Gamaleya3|
1PSE «Photonica Plus», Cherkasy, Ukraine;
2Institute of Physics, NAS of Ukraine, Kiev, Ukraine;
3R.E.Kavetsky Institute of Experimental Pathology, Oncology and Radiobiology, NAS of Ukraine, Kiev, Ukraine;
“Vinnytsia National Technical University, Vinnytsia, Ukraine

Damage to tumor cells as a result of photodynamic therapy is a multi-stage process, the effectiveness of
which depends on a number of factors, and in particular on the properties of the photosensitizer used and
the parameters of light irradiation of the tissues that it has colored. Nevertheless, the experience gained over
decades of using photodynamic therapy in the clinic indicates a high heterogeneity of the tumor response to
photodynamic therapy. Thus, there is an urgent need to create hardware complexes capable of real-time record-
ing the effectiveness of photodynamic therapy monitoring by monitoring its key parameters, and, if possible,
automatically adjust the scheme of the procedure, contributing to the creation of an individualized approach
in the treatment of neoplasms.

The paper considers a method for increasing the efficiency of the photodynamic therapy method by devel-
oping a prototype of such a diagnostic and treatment unit based on a combination of the principles of optical
exposure and optical diagnostics. The device provides the possibility of non-invasive monitoring of the accu-
mulation kinetics of photosensitizer in the tumor zone; determine the contrast of its accumulation relative to
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healthy tissues; control of tumor oxygenation at all stages of photodynamic therapy ; and also the effect on the
tumor by optical radiation with a wavelength corresponding to the absorption peak used by the photosensitizer.
From the values of these parameters, the course of the final cascade of cytotoxic and inflammatory reactions in
the tumor and the mechanism of restoring damage after therapy are mainly dependent.

Key words: photodynamic therapy, photosensitizer, fiber-optic channel, optical radiation, power density,

oxygenation, fluorescence.

BBeaenue

[ToCcTOSTHHBIM POCT YACTOTHl BO3HUKHOBEHUS
OHKOJIOTHYECKHUX 32007IeBAaHUHA B COBPEMEHHOM MUPE
CTUMYJIUPYET IIOUCK HOBBIX ITOAXO/IOB K UX JIEYEHUIO.
CeronHs Bce OoJiblliee pacIIpoCTPaHEHHUE TIOJIyYAIOT
MaJIOMHBAa3UBHbIE METOABI, 00IATAIOIINE CETIEKTHB-
HBIM JlefiCTBUEeM Ha NMaTOoJIOTUYeCcKU U3MeHEeHHbIe
TKaHU. K TaKuM MeToaM JieueHUA 3JI0KaUeCTBEHHBIX
HOBOOOPa30BaHUN OTHOCUTCA GOTOAUHAMUYECKAS
tepanus (O/IT).

MexaHuU3M ee TPOTUBOOIIYXOJIEBOTO JIEHCTBUS
CJIOKEH U J10 KOHIIA He n3y4deH. OH OCHOBAH Ha aKTHU-
Banuu (poTOUYBCTBUTEIBHBIX MOJIEKYJI BelllecTB-(HOTO-
CEHCUOMITN3aTOPOB ONTHYECKUM U3JIyIeHUEM BUIU-
MOTO JIAIIa30Ha C JJTMHOHN BOJIHBI, COOTBETCTBYOIIEN
MUKy WX MOTJIONeHus. B pe3ynabraTte o6yueHus
MOJIEKYJBl POTOCEHCUOUIN3aTopa nepexonsaT u3
OCHOBHOT'O COCTOSIHUSI Ha 00Jiee BBICOKUU YHEPTETHU-
YECKUU ypOBEHB; 3aTEM OHH OBICTPO BO3BPAIAIOTCS
B OCHOBHOE COCTOSTHHE, [IePE/IaBasi IPU STOM SHEPTHUIO
JIPYTUM MOJIEKYJIaM JIHO0 (JIyopeciupys.

Tak Kak 3TU MOJIEKYJIbI OOBIYHO SABJISIOTCA T'H-
JIpodOOHBIMU ¥ HAKAIIMBAIOTCSA B IUTOIJIa3Ma-
THYECKOW MeMOpaHe WIH B MeMOpaHax OpraHes
KJIETKU, BO30YK/IeHHBIH (DOTOCEHCUOIIIN3ATOP YaCTO
B3aUMO/IEHCTBYET HETIOCPEACTBEHHO ¢ dhocdoaumu-
JlaMU; B pe3yJIbTaTe CBOOOTHOPAIMKATTBLHBIX PEAKITUI
00pasyroTcs CylmepoKCH/ T, TUIPOKCIII U JIDYTHE CBO-
O6o/tHbIE paguKaIIbl (peakius I TUIa), BHI3BIBAIOIIIE
TIOBpEXK/IeHNE KJIETOUYHBIX CTPYKTYP U IMPUBOJSAIINE
K aIoITo3y WU HeKpo3y kiaeTok. Eciu ke sHeprusa
BO3OYKZEHHOTO CBETOM (POTOCEHCUOIIIN3ATOPA IIepe-
JlaeTCsI MOJIEKYJIaM TPUILIETHOTO KHCI0poa (peakIus
IT Tuma), To obpasyeTcs CHMHIJIETHBIN Kucjaopoz '0,,
pPa3pyIIAIIUA MPOTEUHBI U JIUMU/HbIE MeEMOpPAHbI
KJIETOK C UX ITOCJIEAYIOIIEN THOeThIO.

CHHIJIETHBIH KUCIOPOJ] CUUTAETCSI OCHOBHBIM I10-
ppeskaatonum dakropom O/IT. [1] Paguyc ero muro-
TOKCHUYECKOTO JiericTBus He nipeBbimaeT 0,1-0,2 MM,
a MPOJOJIKUTEJIPHOCTD KU3HU B OMOJIOTUUECKUX
cucreMax cocrasiser meHee 0,05 mc. [2] [TosTomy B
MOMEHT 00JIyIeHU s OILyXOJIN CBETOM MOJIeKysa HOoTo-
ceHCUOMIN3aTopa A0JKHA HaXOQUThCA B MeMOpaHe
WJIN B ITUTOIIa3Me KJIETKH-MUIIIEeHH.

Bos6y»xneHHbIe MOJIEKYJTBI (DOTOCEHCHOMITN3ATO-
pa CIIoCOOHBI BO3BPAIIATHCA B HCXOTHOE COCTOSTHHE U
BHOBB BCTYIIaTh B QOTOXUMUYECKUE PEAKIIUHU TIOCTIE
MOCTYIUIEHUST HOBOTO KBaHTa cBeTa. OTHAKO Uepes
HECKOJIPKO IIMKJIOB aKTUBAIUU MOJIeKy1a POTOCEH-
cubunuzaropa paspymaercs — GOTOAerpaiupyer,

Tepsisi CIOCOOHOCTh yUaCTBOBATh B (POTOXUMHUUECKUX
peaknusx. [3] Takum o6pazom, B mporiecce 00IydeHust
OIIYXOJIM CBETOM YHCJIO MOJIEKYJT (pOTOCEHCHOMIn3a-
TOpA, CIIOCOOHBIX BCTYIATh B PEAKIINH, IIOCTEIIEHHO
YMEHBIIIAETCS.

Baxkuwsim acnektom metoga ®/IT sBisercsa coo-
coO6HOCTH (HOTOCEHCUOMIN3ATOPA JIOKATN30BAThCS
MIPENMYIIECTBEHHO B MAJINTHU3UPOBAHHBIX TKAHAX C
MIHUMAJIbHBIM HAKOIIEHUEM B OKPY?KAIOIIUX 3/10PO-
BBIX (KOHTPACT HAKOIUIEHUS ), UYTO OTPAHNIUBAET IU-
ToTokcuueckul apdext O/IT B 0CHOBHOM OIyXOJIBIO.
doroceHcHOMITN3aTOP OOBIYHO BBOJAT BHYTPUBEHHO,
U OH OBICTPO pacupeesisieTcst 0 OpraHu3My. Bpems
€ro MaKCHUMAaJIbHOTO HAKOIUIEHUS U Y/IEPKAHUS JIJIsS
Pa3JIMYHBIX OPTAHOB U TKaHEUW 00YCJIOBJIEHO 0CO-
6eHHOCTAMH (apMaKOKUHETHKU. V36upaTenpHOe
HAaKOIUIEHHE TOPOUPUHOBBIX (OTOCEHCUONTU3ATOPOB
B OITyXOJIU CBA3BIBAIOT C BHICOKOH dKcIpeccruel Ha ee
TIOBEPXHOCTH OBICTPO JIEJIANINUXCA KJIETOK PELIEIITOPOB
JIUTIOTIPOTEN/IOB HU3KOH IJIOTHOCTH, U ¢ HU3KUM pH
B MEKKJIETOYHOM ITPOCTPAHCTBE MAJTUTHU3UPOBAHHBIX
TKaHeH. [4] KoHTpacT HakoIieHus POTOCEHCUOUIN-
3aTropa o0yCcIOBJIEH TaKKe 00Jiee BICOKOM ITPOHHUIIA-
€MOCTBI0 KPOBEHOCHBIX COCYZI0B HOBOOOpAa30BaHUS,
cHA0KAIOITUX OBICTPO JIEJIAIINECS 37I0KaUeCTBEHHbIE
KJIETKH, ¥ 3aM€JJIEHHBIM OTTOKOM JINM(BI U3 OITyXOJIH.

Iyt mosrydeHUs MUTOTOKCHUYECKUX 3(PHEKTOB
®/T npu peaknuax kak I, tak u I Tuna Heo6xoguMo
MIPUCYTCTBHE B TKAHAX JIOCTATOYHOTO KOJIMYECTBA
MOJIEKYJIIPHOTO KHCJIOPO/ia HAa MPOTSKEHUH BCETO
ceaHca 00yueHus cBeToM. 113 pacueToB ciieryeT, 94To
oTpebJieHre TPUILJIETHOTO KHUCIopoaa Bo Bpems O/IT
IIPYU HUCIIOJIb30BAHUY CBETOBOTO H3JIYUEHHUS C MOIII-
HocThio 50 MBT cocraBaser 6—9 mxM/c. [5] Coot-
BETCTBEHHO, ITPU YBEJTMYEHUU MOIITHOCTH U3JTyIEHUS
pacxo/; Kucjaopoja pacreT, BIUIOTh /10 UCTOIIEHUSA €eT0
cozlep:KaHus B TKAHU, YTO MOXKET OBITh MPUUYUHOHN
HEY/IOBJIETBOPUTEJIbHBIX PE3YJIbTATOB JIeUeHHs. [6]
[TosToMy He0OXOAMM KOHTPOJIb NU3MEHEHUS KOHIIEH-
Tparuu KUCA0po/ia (OKCUTEHAIMK) B OMyX0JIEBOU
TKaHU BO BpeMms ceanca ®/IT.

T'ubesnp xiierok B pesyaprate O/AT mMoxkeT mpo-
XOJIUTH TI0 MYTH aloITO3a WJIM HeKposa. [7] Amor-
TO3 — eCTeCTBEHHBIN IIpollece ¢ TeHeTUYEeCKU 3aIpo-
rPaMMHPOBAHHOU ITOCTIEN0BATETLHOCTHI0 COOBITHH.
Ipyras ero oTinuuTeIbHAsA yepTa — cabas BbIpa-
JKEHHOCTh OTBETHOTO BocIasieHus. 13BecTHO, UTO IIpU
HCIOJIb30BAHUU (POTOCEHCUOMIN3AaTOPOB, AKTUBHO Ha-
KaIUTUBAIOIIUXCS B MeMOpaHaX MUTOXOHAPUI, THOEITh
ksteTok Iipu ®/IT IpoUCXOAUT IPEUMYIIECTBEHHO I10
myTu anonTo3a. [8] MexaHU3M JaHHOTO IpoIecca
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BKJIIOUAET MOBPEXKAEHNE MUTOXOHAPUATIHHBIX MEM-
OpaH U BBICBOOOXK/IEHUE B I[UTO30JIb [UTOXPOMA C,
aKTUBAINIO KACIIa3 U 3aITyCK KaCcKa/a PEeaKIui, Bey-
IIUX K Ie3UHTETPAIlUY KJIETKH.

Otuactu rubens kierok npu ®/T mpoucxonut
u 1o myTu Hekposa. OH oTyinuaercs 60J1ee BHICOKOH
CKOPOCTBIO, YEM aIloITO3, U OOBIYHO cieayeT 3a $o-
TOXUMUYECKUM WU (PU3UUECKUM IOBPEXKIEHUEM
KJIETKH, YaCTO COIPOBOXKASACH PA3PHIBOM KJIETOUHOH
MeMOpaHbI ¥ BBICBOOOK/IEHUEM COZIEPKIMOTO KJIETKH
B MEKKJIETOYHOE ITPOCTPAHCTBO, UYTO IIPUBOJIUT K 3aITy-
CKy BOCIIQJIUTEIbHBIX peakiuii. Bo Bpemst ®/IT Hekpos
MaJINTHU3UPOBAHHBIX KJIETOK MOXKET BO3HUKATh IIPHU
MIOBPEKJEHNY MUTAIONINX OILyX0JIb KPOBEHOCHBIX CO-
CYJIOB, TIPUBOJIAIEM K HEKOMIIEHCUPYEMOH TMIIOKCHHU
TKaHerd. MOKHO MPEIIOJIOKUTD, YTO IPU O0JyIeHUN
TKaHEe! C HAKOIUIEHHBIM (POTOCEHCUOITH3aTOPOM TTPH
HU30BITOYHOH IUIOTHOCTH MOIITHOCTH CBETA, ITPUBOJAIIEN
K ITOBBIIIEHUIO TEMIIEPATYPBI 30HBI 00Ty YEHIS 1 TTOCTIe-
JIYIOITIEH THUITIEPTEPMUH OITyX0JIEBOM TKaHH Ha (POHE ITpo-
TEKAIOIINX (POTOXMMHIYECKIX ITPOIECCOB, THOEITh KIIETOK
OyZIeT IPONCXOIUTH B OCHOBHOM IIO ITyTH HEKPO3a.

ITocraHOBKa IPOGJIEMBI

OJIT — 5TO KOMILJIEKCHBIA METO/, KasKIbIl KOM-
IIOHEHT KOTOPOT'0 HEOOXOAUM U BBIIOJIHSET CBOIO
¢dynknuo. B ciaydae orcyTcTBUsA MO0 HEOITUMAIIb-
HOTO YPOBHSI BO3JIEACTBUS OAHOTO U3 KOMIIOHEHTOB
0KUJ1aeMbIH 3D DEKT JIeueHUs He JIOCTUTAETCS.

C npyroii ctoponsl, mpoiecc ®/IT mHOrO3TaTIeH
[9], MOkeT IPOUCXOAUTH C PA3JIMYHON WHTEHCHB-
HOCTBIO U IIPOJIOJIKUTETHHOCTBIO 3TANoB (0T J0Jel
CEKYH/I 710 ZIECATKOB CyTOK). OJTHAKO UTOTOBBIH PE3YJIb-
TaT KacKajzja IUTOTOKCHYECKUX U BOCHATUTEIHHBIX
peaxIuii, Kak 1 MEXaHU3M BOCCTAHOBJIEHUS TIOBPEIK-
JIEHUH, ABJIAIOTCA CJIEJICTBUEM STHX STAIIOB.

B ocuoBrOM nipu ®/IT ucnosp3yercsa onTudeckoe
U3JIy9YeHre BUINMOTO W OJIMKHET0 HH(PPAKPACHOTO
JlUaTia3oHa, MOCKOJIbKY Bce U3BeCTHBIE (POTOCEHCH-
Om3aTOPHI MOTJIONIAIOT CBET UMEHHO B 9TOH 06J1acTH
criektpa. [Ipu npoBegenun ®JIT HEOOXOTUMO YIUTHI-
BaTh JIBa OCHOBHBIX (pakTOpa: 103y POTOCEHCUOMIH-
3aTopa u /103y obsrydenus. CrerneHb GOTOAKTHBALINHI
3aBHCHUT OT KOJIMYECTBA aOCOPOUPYEMOTO CBETA, JIOCTU-
raro1iero poToCeHCUOIIIN3AaTOPA B OIIyXOJIH, IO3TOMY
yMeHbIIleHne abcopoupyromero 3¢ dexra MoKeT ObITh
YAaCTUYHO KOMIIEHCUPOBAHO YBEJIMUEHUEM WJIU Bpe-
MEHH CBETOBOTO BO3/IEHCTBUSA, WU IIJIOTHOCTH MOII[-
Hoctu. Takum 06pa3om, BBIOOP JIJTMHBI BOJTHBI U JI03bI
00JIyueHUs 3aBUCUT OT THIA (HOTOCEHCUOIIIN3ATOPA,
[JIyOUHBI JIOKAJTU3ALUY OIyXOJIU-MUIIIEHH, a TAKKE
OT TOTO, KaKyI0 a0COPOUPYIOIIYIO CIIOCOOHOCTh UMEET
dotoceHcHbMIIH3ATOP.

B pexomeHanusAX /IJIsI MEAUKOB YaCTO JAIOTCSA
n30BITOYHBIE, 10 MHEHHIO uccaenosarenei [10],
J1036I (DOTOCEHCUOMIIN3ATOPA U PEIKUMBI OOJIyUeHHA.
ITepBoe, BepOATHO, CBA3AHO C TEM, UYTO YPOBEHD Ha-
KoImieHusA GOTOCEHCUOMIN3AaTOpa in Vivo U3ydeH

He/IOCTaTOYHO. Bropoe 06ycI0BIEHO TEM, UTO B PACIIO-
psOKEHUU METUKOB UMEIOTCS Pa3/IMUHbIE UCTOYHUKHU
CBETOBOTO U3JIyUYeHUs], 2 Ha3HAUeHNe N30bITOUHBIX
7103 BBI3BAHO CTPEMJIEHHEM Bpauyel rapaHTUPOBAHHO
VHUYTOXKUTD MATOJIOTHYECKIEe 0OpPa30BaHUS U OTCYT-
CTBHEM 00OCHOBAHHBIX PEKOMEHAIINH K BEIOOPY /103
obsyuenus. [Ipu nepego3upoBKe YacTo HEOOXOTUM
JUTUTEJILHBIA peabuIUTAIlMOHHBIN TTEPUO/, KOT/A
MalrreHTa Jievar y:Ke He OT OCHOBHOTO 3a00JIeBaHuA,
a OT IIOCJIe/ICTBUH JIeUeHU .

ATO MoOYK/IAET UCCIIEZI0BATEIEH K TIOUCKY METO-
JIOB YMEHbBIIIEHUsI SHEPTeTUYECKOHN /103bI 00IyUeHUs
U KOJIMYEeCTBa BBOJUMOTO (HOTOCEHCHOUIU3ATOPA
¢ coxpaHeHueM 3 GEKTUBHOCTU TEPATIEBTHIECKOTO
BozzerictBusa ®J[T. Tak, mprMeHSIOT BO3/IEHCTBUE HA
OILyXO0JIb UMILYJIbCHBIM HJIM MOZYJIMPOBaHHBIM CBETO-
BBIM U3JIy9eHHEM BMECTO HepephIBHOTO. OIHAKO ITH-
TOTOKCHUUYECKOE JIEUCTBUE TAKOTO PEXKUMA 00TyIeHU
elre HeZ0CTaTOuHOo udyueHno. [10,11,12]

B cBsI3U C BBIIIECKA3aHHBIM, aKTYaJIbHBIM SIBJIsI-
eTcsa MOHUTOPUHT napameTpoB ®/IT Ha Bcex aTamax
JIeYeHUs ¢ JaJIbHEHIINM yIpaBjeHUuEM PeKUMOM
OIITUYECKOTO BO3/IEHCTBUSA IO PE3YJIbTaTaM JaHHOTO
MouuTopuHra. [Ipeimosiaraercs, YTo 3TO MO3BOJIUT
COXPaHUTH (U JTaske YBEJTUYUTH) 3PHEKTUBHOCTD Jie-
YeHUs IIPYU YMEHbBIIIEHUH /103 00JIyIeHU U BBOAMMOTO
dorocencubuzaTopa.

Ilesb paGoThI

[Tosrmnenue addexruBHocta Meroaa O/IT myrem
pa3paboTKu MPOTOTHIIA JIeueOHO-THATHOCTUUECKOM
YCTaHOBKH JIIS1 JIEUEHHUS 3/I0KAYECTBEHHBIX OITyXOJIEH.

IIpaxkTuyeckas pearusanusa u
MeETOauKa

PazpabarpiBaeMast yCTaHOBKA CO3/1a€TCSI HA OCHO-
B€E ONTHYECKUX TPUHIIUIIOB MOHUTOPHHTA [TADAMETPOB
O/IT ¢ yueTom ciaeayromnux ¢GakToB:

— IocJie BHYTPUBEHHOTO BBeZIeHUs (POTOCEHCH-
6unmsaTopa (B 03ax, IPOMOPIUOHATIBHBIX Macce
Teja MarueHTa) HET BO3MOKHOCTH BJIUATH Ha €r0
KOJIMYECTBO B OpPTaHU3Me, OJJHAKO, UCIIOJIb3ys €ro
dJryopeciieHTHbIE CBOMCTBA HJIM TaK HA3bIBA€MbIN
(¢ryopeciieHTHBI UMUJPKUHT, MOXKHO OTCJIEKUBATh
dbapmakokuHeTHKY U 6uopacmpeaeneHue GpoToceH-
cubmimnzaropa; [13]

— MYJIBTHCIIEKTPAJILHOE BO3/IEHCTBIIE CBETOM (fBE
U OOJIbIIIE JITHHBI BOJTHBI ONITUYECKOTO U3JIYYEHUS B
BUIIMOM U OJIMKHEM MH(pPaKpacHOM Juara3oHe) Ha
30HY OITyXOJIU IIO3BOJISET, C YIETOM 0OpaTHOTrO ud-
(y3HOTO OTpa’keHusl, aHAJTU3UPOBATh COJIEPIKAHUE
KHCJIOPO/IA B OITyX0J1eBOH TKaHu Bo Bpems ®/IT; [14,15]

— Os1aroiapsi KOHTPOJTIO U3JIyYEHUS B OITyX0JIEBOK
30HE B cpefHeM WHOPaKpacHOM JHalla30He, MOKHO
TIOJIyIUTH OIIEPATUBHYIO HH(POPMAITHIO O TEMITEPATYPE
TKaHH.

B xauecTBe HCTOUHMKOB CBETA KaK JIJIAA JIEYEOHOTO
Bozaeiicteus ipu O/ T, Tak v U IUATHOCTHUKY, B JIaH-
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HOU YCTAaHOBKE HCIIOJIB3YIOTCS TUOJHBIE JIa3epHbIE
nsiy4yarenu. [lepenayua u3IydeHUs OCYIECTBIISAETCS
IIpY TOMOIIY ONITUYECKUX BOJIOKOH.

Cxema pa3pabaTbIBa€MOU YCTAaHOBKHU ITPUBEIEHA
Ha puc. 1. Ee ocHOBHBIMHU (DYHKITUOHAIBHBIMH 3JI€-
MEHTaMU SIBJISIOTCS OITO3JIEKTPOHHBIH, ITPOLIECCOp-
HBIU ¥ BOJIOKOHHO-OIITUYECKUH OJIOKH.

OIITO3IEKTPOHHBIN OJIOK COCTOUT U3 4 JTa3EPHBIX
ussygatener (JIN) u 5 poronpuemunkos (OII). 1z-
sygatesnb JIM1 ¢ JIMHOU BOJTHBI, COOTBETCTBYOIIEN
MIUKY MOTJIOIIEHHS UCII0Ib3yeMOro (POTOCEHCHOMIH-
3aTOpa, CTUMYJIUPYeET HGOTOAUHAMUYIECKYIO PEAKITHIO.
NziyyaTens JIN2 ¢ ;yTMHOM BOJIHBI B ITPEIEIIAX MTOJIOCHI
Cope (405—-410 uM) pegHA3HAYEH JIJTsI BO3OYKIEHUS
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Puc. 1. ®yHKUMOHanbHaa cxema paspabaTtbiBaeMoli YCTaHOBKU
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dyopecuennuu potoceHcubUTN3aTOpa. 3yyaTein
JIV3 u JIV4 obecrieunBarOT KOHTPOJIb CTENIEHH OKCH-
reHaIUy TKaHel B 30He OIyXOJIH.

IMpuemuuku ®I11 u ®II12 perucTpupyT U3Jy-
yeHHE QIIYOPECIEHITUH OILyX0JIEBOTO U CMEKHOTO C
HUM y9acTKa OMOJIOTHYECKOHN 30HBI COOTBETCTBEHHO.
[Mpuemuuku ®I13 u OI14 peructpupynT o6paTHOE
nuddy3HOe U3JIyYeHUE, OTPAKEHHOE OIyX0JIEBOU
TKaHb10. [ 16] [Tpuemauk ®I15 npeiHa3HAYEH JIJIS U3-
MepeHUsI TEMIIEPATYPHI OIIyXOJIH IO ee COOCTBEHHOMY
U3JIyYEeHUIO B cpeZiHEM MH(pPAKPaCHOM JHana30He

Yupasienue mporeccaMy JUArHOCTUKH U Jie-
yeHuda MmetogoM O/IT B ycTaHOBKe OCyIIeCTBIAETCA
¢ IOMOIIbI0 MUKPOKOHTpPOJIIIEpa ceMelicTBa Mega
¢upmbt Microchip Technology— ATMEGA 8535. Ero
IIpOIIECCOp MMeeT aHAJIOTOBBIN HOPT A ¢ 8 He3aBUCH-
MBIMH BXOJZIJaMH, Ha KOTOPbIE IIOCTYHIAIOT CUTHAJIBI OT
(oronpueMHUKOB. JIazepHble U3JTyYaTe N YIIPaBIII-
oTcst 00paboTaHHBIMUA MUKPOKOHTPOJLJIEDOM CHUTHA-
Jamu depes nopt D.

Nsiyyenue JIV nepenaeTrcs K 30HE OILyXOJIU C II0O-
MOIIBIO ONITUYECKUX BOJIOKOH. Takum ke cocobom
B 00paTHOM HampaBjieHUH (M3 30HBI OIyXOJIH) IIepe-
narotest k OIT usimydenue iryopeciieHITnu, 00paTHoe
nuddy3HOE OTpAKEHHOE U3JIydeHUe U COOCTBEHHOE
nHdpaKkpacHoe U3JIydeHre TKaHew, JTarlnee HHPOp-
Marnuio 006 UxX TeMIeparype. AnapaTHbIe KOHIIBI BCEX
ONTHYECKUX BOJIOKOH 0(DOPMJIIEHBI B BU/IE BIJIOK YHU-
(pUIIMPOBAHHBIX ONITHYECKUX COEIMHUTETIEN, 0bectie-
YHUBAIONIUX PA3bEMHOE MOJCOEANHEHNE K MITATHBIM
poserkam JIN u @I1. Ha onpeneseHHOM pacCTOAHUU OT
JIN u ©II (B HECKOJIBKUX METPaX, YTO JIOCTATOYHO JIJIs
yaaneHus 6JIOYHOU YaCTH YCTAHOBKY OT 30HBI BO3/IEH-
crBust npu O/IT) oTenbHbIE BOJTOKHA 00 bEUHSIIOTCS
B VIIAKOBKY U «OJIEBAIOTCSA» B 3AIIUTHYI0 000JIOUKY,
riosty4dasi GopMy MHOTOBOJIOKOHHOTO OIITUYECKOTO Ka-
6es1s1. Ha BBIXOHOM (JIUCTaIbHOM) KOHIIE BOJIOKHA Op-
TaHU3YIOTCS B IPOCTPAHCTBE B COOTBETCTBUU C pHUC. 2.
ITpu 5TOM 717151 TOBBIIIEHIS YPOBHS CUTHAIA CPETHETO
nH@paKpacHOro Auamna3oHa Ha Bxozie npueMauka ®I15
MOXKET IPUMEHSATHCS CHCTEMA MUKPOJIMH3.

BpemeHHBIE AHIATPAMMBI OZJHOTO
13 BO3MOXKHBIX BADUAHTOB (QYHKIINO-
HUPOBaHUs pa3pabaTbiBaeMou ycra-
HOBKH, aJJalTUPOBAHHOU 107, (pOTO-
CEeHCUOMIN3aTOP XJIOPUHOBOTO psza
«®oTosI0H», TPUBEJIEHBI HA PHUC. 3.

ITopsimok paboThI yCTAHOBKH CJIe-
Iytomuii. Yepes HEKOTOPOe BpeMs I10-
CJIe Ha4aJia BHYTPUBEHHOTO BBEIEHUSA
¢dorocencubmnmzaropa (10—-30 MuHyT
B 3aBHCHUMOCTH OT BH/IQ, PA3MEPOB U
JIOKQJIM3AIIMH OITyXOJIH U T. I1.) COBMe-
IAI0T AUCTAIBHBIA KOHEIl BOJIOKOH-
HO-OIITUYECKOro 0s10Ka (OIITHYECKOro
KabeJis1) ¢ 30HOH ormyxosu. JIN2 u JIN1
BKJIIOYAIOT B HEIIPEPBIBHOM CJIAO0MH-
TEHCHUBHOM peKUMe IMIIOTHPOBAHUA.

7000-16000mkm
=

80w —~

ITyrem nepeMeleHU:A AUCTAIBHOIO KOHIIA OIITHYECKO-
ro KabeJsis 1 OTAeIbHBIX OITHYECKUX BOJIOKOH oT JIM 1
u JIVI2 OTHOCUTEJTBHO OIyX0JIEBOM 30HBI 0OecrieuyrnBa-
I0OT BIIMCBHIBAHUE IIOCJIEAHENR B ¢cBeToBOe ATHO JIM1
¢ MUHUMAQJIbHBIM 3aI1acoM I10 iuaMeTpy. BrincbiBanue
OILyX0JIEBOU 30HBI B CBETOBOE IISITHO JIA3€PHOTO U3JIY-
vatens JIN2 BoIMOSHAETCS ¢ OOJIBIIIUM JAAMETPOM,
JIOCTaTOYHBIM JIJIf IIONIQ/IAHUA OIITUYECKOT0 BOJIOKHA
Benytiero k ®I12, Ha CMEKHBIN C OIYyXOJIbI) YIaCTOK
37I0pOBOU TKaHH.

ITocne 3aBepieHNs IIpolecca COBMellleHus JIUC-
TIHLHOTO KOHIIA ONITUYECKOTO Kabesisl C OIMyX0JIeBOr
30HOY HA MUKPOKOHTPOJLJIIEDP MOCTyIaeT KOMaH/1a
0 HavaJie yIpaBJseMOro ONTUYECKOTO BO3/IeCTBHUS.
Ot JIM2 Ha 0IyX0J1b Yepe3 IIpeiBapUTEIbHO COpU-
€HTUPOBaHHOE ONITHYeCKOe BOJIOKHO ONaaeT U3JIy-
yeHue BO30Y:KIeHUs (IIyopeCIeHITNH (JITHHA BOJTHBI
405 uMm, furesibHOCTH 10—20 Mc, mepuoz, IOBTOPEHNA
30—-60 cexynn). Uepes onTHUecKre BOJIOKHA U3JTyUe-
HUe GIIyOpeCceHIINH OIyX0JIeBOM 30HBI I CMEXKHOTO
yJacTKa 3JI0pOBOU TKaHU MPUXOAAT HA Bxoabl PIT1
u ®I12, a mocsie ONTO3JIEKTPOHHOTO IMPpeobpa3oBaHus U
IIpeZIBAPUTEILHOTO YCIJIEHUS — HA AaHAJIOTOBHIN BXOJ
MHKPOKOHTPOJLJIEPA.

C HebOJIBPIINM HHTEPBAJIOM IIOCJIE 3aBEPIIEHUS
BoszerictBusa JIM2 ¢ TOH e IJIUTEIbHOCTBHIO U IIe-
pHOAOM MOBTOPEHUS BKIIOUAIOTCA (OJHOBpEMEH-
HO 1100 ¢ HeGOJBIIUM CABUTOM IT0 BpeMeHu) JIN3
u JIVI4. JlazepHbid usimydatesns JIM1, 3amyckatonui
¢oTogrHAMUYECKYIO0 PeaKLUIo, BKJII0YaeTcs Ipoliec-
COpPOM IIPU YCJIOBUU IIpeKpallleHHusA pocTa CUTHaJIa
ot ®I11 1 MakCUMaJIbHOTO COOTHOIIIEHUSI CUTHAJIOB
®OII1 u PI12. JIV1 BO3AEHCTBYET HA OIYXOJIEBYIO
30HY C COOTBETCTBYIOIIEH 3 deKTHBHOU POTOAUHA-
MHYECKOH peaKIuu IJIOTHOCTHIO MOIITHOCTU. Bpems
usiayuenus — 3—5 cexynz. [locse Beikatouenus JIN1
IIpoIeccop IocjiefoBaTeIbHO BKitouaet JIN2, JIN3
u JIN4 u o6pabareiBaer curHanasl ot ®I11-OII5.
ITocse 3aBepuieHusi 06paboOTKU CUTHAJIOB OT OTO-
npueMHUKOB OI11-OII5 mpoiteccop NpUuHUMAET pe-
meHye 00 ouepeTHOM BKJIIOUEeHUH uaiydaress JIV1,

Puc. 2. Peanusauusi BONOKOHHO-ONTUYECKOro 6/10Ka
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Puc. 3. BpemeHHble anarpammbl OOGHOTO U3 BO3MOXHbIX BAPUAHTOB (hYHKLIMOHVPOBaHNS YCTaHOBKM

6o 0 3ampere ero BKIOYeHUs. [IpuunHOi 3amnpera
BKJIIOUEHUS MOTYT CJIY>KUTb BEeJIMUUHBI CUTHAJIOB OT
®I11-®II5, npessbimiatoniue (1160 yCTYIAOIIHE 110
aMILTUTY/IE) COOTBETCTBYIOIIIHE IOPOTOBBIE 3HAUEHUS.

Takum 06pasoM, ycTaHOBKA 0OeCIieurBaeT OITH-
YeCcKUH KOHTPOJIb Ha Bcex atanax ®/T cioemyrommux
IIPOIIeCCOB U MOKa3aTeJiell: KNHeTUKN HAKOIIEHUS
U TEKyIero ypoBHA GOTOCEHCUOUIN3ATOPA B OILY-
XOJIEBOH 30HE, a TAKXKe KOHTPACTa HAKOIUIEHUS CO
3/I0POBBIMY TKAHSAMU; CTEIIEHU OKCUTEHAITUHN TKaHEeN 1
UX TEMIIEPATYPHI B OILyX0JIEBOU 30HE; BO3/IEHCTBHE HA
OILyXO0JIb OTHYECKUM U3JIyIeHUEM C JJIMHOHN BOJIHBI,
COOTBETCTBYIOIIEH MUKY MOTJIONIEHHUs POTOCEHCUOH-
JIn3aTopa, C BpeMEHHBIMU U 9HEPreTUYeCKUMU apa-
MeTpaMH, YUUTHIBAIOINMHE IT0Ka3aTeIN ONITUYECKOTO
KOHTPOJIA.

OO60cy:xxaenue

BbI60D J1a3epHBIX TMO/IOB B KAUECTBE UCTOYHHUKOB
UBJIYYEHHUS MYJIbTACIEKTPATbHON JeueOHO-THarHO-
ctryeckod ycraHoBkY 111 ®J[T omyxosel 66U TIpe-
JIOIIpe/IeIEH CAeAYIONUMU (haKTOpaMu:

— MOHOXPOMAaTHUYHOCTBIO U3JIy4eHUs (IIUpUHa
CIIEKTpa IO JJIMHE BOJIHBI — 1—2 HM); BapUaHTaMHU
HCHOJIHEHUS 110 ayirHaM BoJtH oT 360 o 2000 HM; BO3-
MOKHOCTBIO KOPPEKITUH JITMHBI BOJTHBI U3JIYYEHUS C
y4eToM 3aBHCUMOCTH OT TeMIitepaTypsbl (0,2—0,4 um/K);

— MIUPOKHM JIUAITA30HOM HCIIOJTHEHHUH JIa3€PHBIX
JMOOB 110 BBIXOJHBIM MOII[HOCTSM OIITHYECKOTO 13-

sygenus (0T equHAI] MBT 710 iecaTKOB BT); mpocToTOM
VIIpaBJIEHUS BBIXOHOU MOIITHOCTBIO 32 CUET U3MEHe-
HUS TOKA HAKAUKK; BOBMOKHOCTBIO PAOOTHI KaK B He-
TIPEPBIBHOM, TaK M MOZYJIUPOBAHHOM (IIPEPHIBICTOM)
pPeXHMe 3a CueT MOIYJISAINY TOKA HAKAYKH JTU0/A;
— MaJIOH JITUTETLHOCTBIO IIEPEXO/THBIX IIPOIECCOB
U BBICOKUM ObICTposieiicTBuEM (710 necaTkoB I'T'); He-
6OJIBIIMY TabapUTaAMHU U MacCOH JIa3ePHBIX JUO/IOB;
UX JIOCTYITHOH CTOMMOCTBIO; JOCTATOYHOHN HaJEKHO-
CThIO PaboThI (PECYpPC — IECATKH THICSY YaCOB); BHICO-
kuM K.I1.JT. — 70—80 % /15t pOMBIIILIEHHBIX 06Pa3IIOB.
Kpowme Toro, HeGOoJIbIIIEIE pa3MePhI TEJT CBEUEHUS
JIa3epHBIX TUOOB (€IMHUIIBI-TECATKA MKM) U I0CTa-
TOYHO MaJIbl€e YTJIbl HHUKATPUC HATTPABJIEHHOCTH U3-
syaenusi (20—30°) mo3BosAI0T 3G GEKTUBHO BBOJUTD
TOoCJIeZIHee B ONITUYECKYe BOJIOKHA PAa3HBIX IUAMETPOB.
Bo Bcex ciryuasx, KpoMe KOHTPOJIS TEMIIEPATYPHI,
MO3KHO HCII0JIb30BaTh OOBIYHBIE KBAPI[EBbIE OITH-
yeckue BoJIOKHA. [lepesaua m3aydueHuss BUAUMOTO
JIMaTia30Ha Ha TAKUX PACCTOSHUAX MOKET 3P PeKTHB-
HO OCYIIECTBJIATHCSA MOJTUMEPHBIMHU ONITHYECKUMU
BOJIOKHAMH (B YaCTHOCTU U3 MTOJTUMETHIMETaKPUIa-
Ta). B xanane nuponpuemunka ®OII5 mpezaraercs
HCIIOJIb30BaTh Noaukpucrauimyeckoe PIR BosOKHO,
MIPO3PAvYHOE B IAIIa30HeE JJINH BOJIH 3—18 MKM.
Peammzanusa ©I11-®I14 npexanosaraercs B ¢Go-
TOJAUOJHOM HCIIOJTHEHUHU. B TO 3Ke BpeMs MOKHO
CIIPOTHO3UPOBATh HEPEATN3YEMOCTD YHU(PUIIPOBAH-
HOT'O CXEMOTEeXHIUYECKOTO perenus PI1 sy KoHTposis
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(yopecrieHITNY ¥ OKCUTEHAIIUH BCJIECTBUE IIPUH-
OUIINAJIBHO PA3JIMYHBIX YPOBHEN MOITHOCTEN peru-
CTPUPYEMBIX U3/IyUYeHnH. B kauecTBe mpueMHuka ®I15
MOZKeT OBITB UCIIOJTb30BaH MAJIOTabapUTHBIN (OTOIPHU-
€MHUK OIITUYECKOT0 U3JIydeHUs TUPO3JIeKTPUUeCKIH
(MT'33, MI'33-01, MURATA IRS-A200 ST-01 u xgp.).

B nenu «ontuyeckoe BoslokHO—®II—mopT A
(aHAJIOTOBBIN BXOJ IIPOIECCOPA)—YCTPOUCTBO BBO-
na-BeiBojia (mopt D)—JIM—onTuueckoe BOJIOKHO»
MaKCHMaJIbHOE BpeMs 33/Iep>KKU BHOCHUT IudpoBas
06paboTka aHaIo0roBoro curuasia. Ee mpogokuresib-
HOCTB cocraniisaeT oT 50 70 500 MKC B 3aBUCHUMOCTH OT
aMIUTUTY/IBl CUTHAJIA.

C oTHOCUTEJIBHO HEOOIBIIION NHEPITMOHHOCTHIO
YCTaHOBKA CMOJKeT PearnpoBaTh U HA U3MeHEeHHE TeM-
IepaTypsl TKaHU B 00JIy4aeMOH 30He, TaK KaK BpeMs
OTKJINKA MHUPONPHEMHOTO YCTPOHCTBA COCTABIIAET
50-100 mc.

IIpuBesieHHBIN BapUAHT peayn3alliil YCTAHOBKHU
C UCIIOJTHEHHUEM JIUCTAJIbHOTO yYacTKa B BHUJIE BOJIO-
KOHHO-OITHUYECKOTO Y3712, YIAJIEHHOTO OT allnapaTHOU
YaCcTHU yCTAaHOBKH, II03BOJISET AUBEePCUPUIIUPOBATH
KakK ee BO3MOXKHbIe HCIIOJIHEHU, TaK U BO3MOKHBIE
obJtacT MpUMEeHEHUS.

BeIiBOABI

IIpumenenne it /T omyxoselr MyJIbTUCIIEK-
TPIBLHOU JIe4eOHO-AUAaTHOCTUUECKON YCTAaHOBKH C
JIOCTATOUYHBIM OBICTPOZIEHCTBHEM, KOHCTPYKTUBHOU
U CUCTEMHOU TpaHCHOPMUPYeMOCThIO (yceueHue u
pacinupeHue), BO3MOKHOCTBIO IIOKACKATHOH 1 KOM-
IUIEKCHOU ONITHUMU3AIUHY IO3BOJIUT ITOBBICUTH 3D heK-
TUBHOCTbH JIAHHOTO METO/1a JIEUeHH.
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B po6oTi 06T pyHTOBAHO JIONLIbHICTD 3aCTOCYBAHHS METOIMK PEECTPAllii KBAHTOBOTO BUXO/Y JIIOMiHECIIEHITi1
TYMIHOBHUX Ta (PYJIbBOKHCIIOT Y MPOIeCi BUBHAUYEHHS Bi/IHOCHUX KOHIIEHTPAIIA JAHUX PEYOBHH Y BOJHHX Ta
KOJIOITHUX po3unHaX. [loBefieHO e(heKTUBHICTh BUKOPUCTAHHSA CyJaCHUX MOTYKHUX HAITIBIPOBITHUKOBHX JI?Ke-
pest ypTpadiosIeTOBOTo BUIPOMiHIOBAHHS 3 BUCOKOI MOHOXPOMATUYHICTIO CBITJIOBOTO ITOTOKY, 3 IIO/IAJTBIIION0
peECTpaliiero BiATyKiB JOCTIIIKyBaHUX 3pa3KiB 3a IOMOMOTOI0 MAaJIOIIyMHOTO HaIliBIPOBiITHUKOBOTO (poTOTE-
TEKTOPY 3 MiAKIIOUYEHNM OIEPAIiiHUM IiICHTIOBAYeM, 110 J03BOJISAE 3a0€3MeUNTH IIUPOKUHA JUHAMIUHUN
Jliara30H BUMIipIOBaHb 10 CTPYMY Ta HAIPy3i.

[IpeaMeToM AOCTI/PKEHHS € IMIPOIeC PEECTPaIlili MAKETOM BUMipIOBaJIbHOTO 3aco0y, 110 po3pobJieHO
B IIPOIIECi JOCITI/I?KeHb, KiIJTbKICHUX Ta AKICHUX ITapaMeTpPiB BUOPAHUX XIMIYHUX CIIOJIYK B KOJIOITHIX CUCTEMAX
B pizakiii dasi.

HoBuzHa po0OOTH MOJIATAE y BJOCKOHAJIEHHI KJIACHYHUX METOIiB PEECTPAIlii KBAHTOBOTO BUXOY JIFOMi-
HECIIEHIIi1 3 BUKOPHUCTAHHAM Cy4acHOI eJIEMEHTHOI 6a3u Ta y ampobariii MakeTy BUMipIOBaJIbHOI YCTAHOBKHU
3 IOTYKHUMU CBITJIONI0/IaMU B SIKOCTI JKepesia yIbTpadiosIeTOBOr0 BUIPOMIHIOBAHHS T4 MaJIOITYMHUM
doTomeTeKTOPOM 3 IMTUPOKUM AMHAMIUHUM J[ialla30HOM, TPU3HAYEHUM JJIsI PEECTPAIlil KBAHTOBOTO BUXOAY
JIIOMIHECIIEHIIi1 I0CITI/IPKYBaHUX 3Pa3KiB.

KirrouoBi croBa: JIIOMiHECIIEHTHUH MeTOJI, crieKTpodoToMeTpist, GyIbBOKUCIOTH, TYMIHOBI KHCJIOTH,
eKCIIpec-MeTOI,.

KO/JIMYECTBEHHAAA 9KCIIPECC-OIIEHKA
COAEPKAHUA I'YMNHOBDBIX 1 ®YJIbBOKHNCJ/IOT B BOJAHDBIX PACTBOPAX
METOJAMU ®OTOCTUMYJIMPOBAHHOM JIIOMUHECIIEHII

H.M. 3amienkuHa, B.B. Tapanos, A.A. Hakoneunsrii, P.10. /loBrasiok
HayuonaavHulil mexHuueckuil yHusepcumem YkpauHul
«Kuesckuil noaumexnuveckuit uHcmumym umeru Heops Cuxopckozo», 2. Kues, YkpauHa
B pabore o6ocHOBaHA 11e71€C000PA3HOCTD IPUMEHEHUS METOIUK PETUCTPAI[UHU KBAHTOBOTO BBIXO/IA JIIO-
MUHECIEHIINY TYMUHOBBIX U (QYJIbBOKHCIIOT B IIPOIECCE OIPEIeIEHUsI OTHOCUTETLHBIX KOHIIEHTPAITUH JJaH-
HBIX BellleCTB B BO/IHBIX U KOJUIOUIHBIX pacTBopax. [fokazaHa ap(peKTUBHOCTD UCIIOJIb30BAHU COBPEMEHHBIX
MOIIHBIX YJIBTPA(HUOIETOBBIX ITOJIYIIPOBOJHUKOBBIX HCTOYHUKOB YITPa(PHUOIETOBOTO U3IyIEHUS C BBICOKON
MOHOXPOMAaTHYHOCTHIO CBETOBOTO ITOTOKA, C TIOCJIETYIOIIEN perucTpanueil OTKJINKOB UCCIIETyeMbIX 00pas3IioB
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C ITOMOIIHIO0 MAJIOIIIYMHOTO TIOJIyITIPOBOHUKOBOTO (DOTOAETEKTOPA C IOAKIIOUEHHBIM OTIEPAITHOHHBIM YCHUIH-
TeJIEM, UTO IT03BOJISAET 0OECIIEUNTh IMUPOKUHA JUHAMUYECKHUH JTHATIa30H U3MEPEHUH 110 TOKY U HAIPSKEHUTO.

IIpeamMeToM HUCCIeIOBAHKS SBJISIETCS IIPOIECC PETUCTPAIUY Pa3paboTaHHBIM B IIPOIIECCE UCC/IEOBAHUIMA
MaKeTOM M3MEPHUTEIHHOTO CPEZICTBA KOJIMUECTBEHHBIX U KAUeCTBEHHBIX [TAPAMETPOB BIOPAHHBIX XUMHUECKHUX
COeIMHEHUH B KOJIJIOUIHBIX CUCTEMAX B KHUIKOU (asze.

HoBusHa paboThl 3aKII0YAETCS B COBEPIIEHCTBOBAHUY KJIACCHYECKUX METOZOB PETUCTPAIIUU KBAHTOBOTO
BBIX0/1a JIIOMUHECIIEHITUH C UCITOJIb30BAHUEM COBPEMEHHOU 3JIEMEHTHOU 6a3bl U B allpobaIiii MaKeTa U3Me-
PUTEIbHOM YCTAHOBKY C MOIIIHBIMH CBETOIUOAAMHU B KAUECTBE NCTOUYHHUKA YITPA(HOIETOBOTO U3/IYyUEHHUs U
MaJIOIIYMHBIM (POTOIETEKTOPOM C IITMPOKUM JUHAMUYECKUM JUATa30HOM, IPeAHA3HAYEHHBIM JJIS PETUCTPa-
MM KBAHTOBOTO BBIXO/1A JIIOMUHECIIEHI[UY UCCIIEYEMBIX 00Pa3IioB.

KiroueBsbie cja0Ba: JIOMUHECIEHTHBIH METO; CIIEKTPOGOTOMETPHUS; (PYIbBOKUCIOTHI; TYMUHOBBIE
KHUCJIOTBI; DKCIIPECC-METO/I,.

QUANTITATIVE EXPRESS ESTIMATION OF HUMINE AND FULVO ACIDS
CONTENT IN AQUEOUS SOLUTIONS BY PHOTO-STIMULATED LUMINESCENCE

N.M. Zashchepkina, V.V. Taranov, O.A. Nakonechnyj, R.Yu. Dovgaliuk
National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”, Kyiv, Ukraine

The work substantiates the expediency of using the methods of recording the quantum yield of luminescence
of humic and folic compounds in the process of determining the relative concentrations of these substances
in aqueous and colloidal solutions. The efficiency of using modern high-power ultraviolet semiconductor light
sources with high monochromaticity of light flux has been proved, followed by the registration of reviews of
the samples under investigation with the help of a low-noise semiconductor photodetector with a connected

operational amplifier, which allows to provide a wide dynamic range of current and voltage measurements.
The subject of the study is the process of recording the quantitative and qualitative parameters of the se-
lected chemical compounds in colloidal systems in the liquid phase developed in the course of research by the

model of the measuring instrument.

The novelty of the work is to improve the classical methods for recording the quantum yield of lumines-
cence, using a modern element base and testing the model of a measuring device with powerful ultraviolet
light-emitting diodes as a light source and low-noise photodetector with a clear dynamic range designed for
recording the quantum yield of luminescence of the samples under investigation.

Key words: luminescent method, spectrophotometry, fulvoacid, humicacids, express-method.

Beryn Ta meTa po6oTu

B ymMoBax prHKOBOI €KOHOMIKU iHTEHCHBHE BHU-
KOPUCTAHHS MPUPOJHUX Ta CHHTETUYHUX CIIOJIYK
OpraHiYHOI IPUPOIH V PISHUX TaTy35X BUDOOHUIITBA
BHUCYBa€ 0cOOJIMBI BUMOTH JI0 OIIHKH iX KiJIbKiCHUX Ta
SIKICHUX IIOKA3HUKIB, 1110 BUMAara€ po3po0KY CydyacHUX
eKCIpec-MeTO/IiB Ta 3aco0iB aHAIIZY 3 ypaXyBaHHAM
MaKCHMaJIBHOI aBTOMATH3aIlil OTPUMAHHS PE3YsIbTaTiB
Ta ix moganpInoi 06podku. BipoBamkeHHs HEPYH-
HIBHHUX €KCIIPEC-METO/IB JI03BOJISIE IBUAKO 1 TOYHO
IIPOBOJIUTH B JIAOOPATOPHUX yMOBAX Ta ITij] 9ac BUPOO-
HHUYOTO IPOIIECY OI[IHKY SKOCTI SIK KOJIOITHUX PO3YHU-
HiB pi3HOTO XiMIiYHOTO CKJIa/Ty, TaK i iX CKIamoBuX. [1]

Cepesl ONITUYHUX METOJIIB /I €KCIIpec-aHali3y
BiIHOCHUX KOHIEHTPALill IPUPOAHUX Ta IITYIHUX
OpraHiYHHX CIOJIYK B KOJIOITHUX pO3uMHax Ta 6ara-
TOKOMIIOHEHTHHUX CHCTeMaXx B Pifkii ¢aszi HanOimbII
e eKTUBHUMM II0 BiJTHOIIIEHHIO 3aTPaTH/Pe3yJIbTaT €
MeTonu (GIIyOpecleHTHOI creKTpodoToMeTpii. Criek-
TpaJbHi METOAU OCTiPKeHHsT Oy/T0BH i BJIAaCTUBOC-
Tel xiMiuHUX 3'€aHAHD (I METOM KOHTPOJIIO SKOCTI
MMPOAYKIlii Ha iX OCHOBI) 6a3yHTbCSA HA B3aEMOJIil
€JIEKTPOMAarHiTHOTO BUIIPOMiHIOBAHHS 3 PEUOBUHOIO,
[0 TPUBOJIUTH I0 BUHUKHEHHSA B Hill Pi3HUX €HEP-
TETHYHUX IEPEXOIB — eJIEKTPOHHUX, KOJIMBAJIbHIX,

00epTaybHUX, A TAKOXK IEPEXOJiB, MOB'I3aHUX 31
3MiHOIO HAIPSMKY MarHiTHOTO MOMEHTY €JIEKTPOHIB
i samep. [2] 3aBmaHHAM MOJIEKYJISIPHOI CIIEKTPOCKO-
mii, 10 AKOI BiJHOCATHCSA METOU JIIOMiHECIIEHTHOTO
aHaITi3y, € OTPUMAaHH BiZloMOCTeH 1mpo OyZoBYy i Bia-
CTHBOCTI MOJIEKYJI Ta PEYOBUHU B I[IJIOMYy Ha OCHOBI
3aKOHOMIpHOCTeH ii B3aeMOZii 3 eJIeKTPOMAarHiTHUM
BUIIPOMiHIOBaHHAM. [3]

IIpu nmornuHaHHI POTOHY €JIEKTPOH B AOCIIi-
JUKYBaHIA pEYOBUHI EPEXOUTHh HA OAHY 3 BIIbHUX
opbirtaseli (To6TO HA HOBUH €HEPTeTUYHUN PiBEHB),
i MoJieKysia BUSBJISETHCS B 30y/PKEHOMY CTaHi. 3BO-
POTHHU Iepexisy HA OCHOBHUU PiBE€Hb IPU3BOJUTH
Jlo 3MEHIIIeHHS eHepril, AKa MoKe BUIJIUTHUCA T10
YaCcTUHAX, BUKOPHUCTOBYIOUHCHh HA KOJIWUBAJIbHI PyXU
sAep 1 HOCTynmaJbHUM PyX MOJIEKYJ PO3UMHHHUKA,
ToOTO Ha TernoTy. EHeprisa 30ymKeHOoro cTaHy MOXKe
BUIIJIMTUCS TaKOXK OTHIEIO TTOPITIEI0 B BUTJISA/II KBAHTY
soMiHecHeHItii. [4] BignosigHo /10 3akony CToKCa,
crekTp GJIyOpecIeHITil JIEKUTD B GL/IBIII JOBTOXBUIIBO-
Biif 06JacTi B MOPiBHAHHI 31 CIEKTPOM IOTJIMHAHHSA
TOTO 3k 3'enHaHHs. Ile o3HaUaEe, 10 cepeHs eHeprisa
KBaHTIB (iIyopecueHIii MeHIIa cepelHbOI eHepril
MMOTVIMHEHUX KBaHTIB. [5] CIIeKTpOM JIFOMiHECIEHTIIT
(dyopecuennii abo pocdopecueHmii) Ha3UBAIOTH
sasesxHicTh BUaty: I,=f(A), ne I, — iHTEHCHBHICTb CBiT/Ia
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JIFOMiHECIIEHITi1 B BI/[THOCHUX OJIMHUIISAX, BAMIpsSHA ITPU
JoBxuHI XBuii A. [5]

BaskiMBO BiIMEsKyBaTH SIBHIIIE JIIOMiHECIIEHIII Biy
IHIIX cI0cO0iB BUIIPOMIHIOBaHHS CBIT/Ia MOJIEKYJIa-
mu. 3a susHaueHusam C.I.BasisioBa, JoMiHeCIIeHIT-
€10 Tijla B JIJaHIH CIIEKTPaJIbHIN
006J1acTI HA3UBAIOTH HAJIMIIIOK
CBITJIOBOTO BUIIPOMiHIOBAHHS
HaJ| TEMIIEPATYPHUM 3a YMO-
BH, IO IIe HaJ[MipHE BUIIPOMi-
HIOBaHHs Ma€ KiHIIEBY TpHUBa-
JIiCTh, IO TIEPEBUIIYE MEPIO
CBITJIOBUX KOJIMBaHb. Ko B
PO3UYHMHI JIOMiHECIiIOE O/THA
PEYOBUHA, TO HA GOPMI CIIEKTPY
JIIOMIiHEeCIIeHITi] JOBKIHA XBUJII
30y/MPKeHHS He MM03HAYaeThCs
(mpaBusio Kamri). Ile mo3Bo-
Jisi€ BUKOPHUCTOBYBATH CIIEK-
TpOoIyOpUMETp I AKICHOTO
1 KIJTbKiCHOTO aHAJTI3Y JIIOMiHEC-
[II0I0YUX PEYOBUH. [6]

Meta poGOTH — BJIOCKO-
HaJIEHHS METO/ly BU3HAUEHHS KITbKICHUX Ta AKICHUX
IMOKa3HUKIB XIMIYHUX CIIOJIYK B KOJIOITHUX CHCTEMAaX
JIIOMiHECIIEHTHUM METOZ[0OM; PO3PO0OKa MaKeTy BHUMi-
PIOBIBHOI YCTAHOBKH, MTPUAATHOTO JJI KITbKICHOTO
Ta AKICHOTO JIIOMiHECIIEHTHOTO €KCIIpec-aHaTi3y.

Ixepepo ceitna 1
YVd@-criTnomion
365 HM

Marepiasu Ta METOAU

[Ipu BU3HAUYEHHI KUTbKICHUX T AIKICHUX ITapame-
TpIB CIIOJIYK, 3/IaTHUX JI0 JIIOMiHECIIEHIII1 B piZiKiH a3,
OCHOBHA YaCTHHA HAIIUX JIOCI/[>KEHD [TPOBOUIAC
3 BUKOPHUCTAaHHAM BUMIiPIOBJIBHOTO 3ac00y «JItomi-
HeC», CTBOPEHOTO Ha CydJacHIl HaIiBIIPOBITHUKOBIHN
eJIeMeHTHi 6a3i.

[Tpu po3pobii TOCITITHOTO 3pa3Ka BUMipPIOBAIb-
HOTO 3200y B AKOCTI BUIIPOMiHIOBaYa /JisI 30yI3KEeHHS
KBaHTOBOT'O BUXO/Ty JIIOMiHECIIEHITii 3aCTOCOBaHI CBIT-
sonionu dipmu «Liteon Optoelectronics», o Bunpo-
MiHIOIOTb B ysibTpadioseroBomy (Y®) crieKTpaibHOMY
JMianaszoHi (mik BUIIpoMiHIOBaHHs B 06s1acti 385 HM.).
B sikocti poronmerexropa (O/]) BHUKOPUCTOBYBABCSA Ma-
JIOIIYMHHUH IITUPOKOCMYTOBUH (doTonpuiiMay dipmu
TAOS (Texas Advanced Optoelectronic Solutions) Ta
CcMyTOBi BiTBTPH, 10 TO3BOUIIO 3POOUTH OIiHKY 10~
TY>KHOCTI CBiTJIa, sIKe IPOUIIIO camMe uepe3 JIOCITiHY
KBapIIOBY KIOBETY.

[Tpu BuGOPi ciocoby AeTeKIlii BUXO/Ty JIIOMiHeC-
[EHIIi1 I0CITi/IXKYBaHUX 3Pa3KiB MU 3yIMUHUINCA Ha
criocobi peecTpailiii JIIOMiHECIeHITiT, TpUu AKOMYy (Go-
TompuiiMau po3mimieHo mig kyrom 90° 1o Hopmasti
IIPOXOKEHHS 30y/7KyI0U0T0 BUIIPOMiHIOBaHH:A. Take
cXeMHe DillleHHs I03BOJISIE 3aCTOCYBATH BKJIIOUEHHS
2 cBiIomioziB B JtiHi0. B TaHOMY BUTIQKY 30y/IKyI0de
BUITPOMIHIOBAHHS TTOBHICTIO TACUTHCS ITiCIIsS ITPOXO/T-
JKEHHS KIOBETH i3 3Da3KOM 1 He CTBOPIOE 3aBaj| IPHU
poboti O/I.

CTpYKTYypHY CXeMy MaKeTy BUMipIOBaJbHOTO
3aco0y «JIromiHec», MPU3HAYEHOTO JIJIs1 JIIOMIHECIIEHT-
HOTO BHU3HAYEHHS KUJIBKICHHUX IMapaMeTpiB XiMiUYHHUX
CIIOJIYK B 6araTOKOMIIOHEHTHHUX CUCTEMAX, IO 3HAXO0-
TATBCAY pifkii dasi, 306paskeHo Ha puc. 1.

¢— | JAmepepo cEitaa 2
— Kropeta = g Vd&-criTIOmON
| 385 HM
0®C 1 0®C 2

ﬂ ECII

II$0C

L

EOM

Puc. 1. CTpykTypHa cxema MakeTy BUMIptOBasibHOro 3acoby «JltomMiHec»

MakeT BUMipIOBaJIbHOI yCTAHOBKH MIiCTHUTH
ontuuHi popmytoui cucremu (OPC1, ODC2, ODC3),
0 CKJIAZIAIOThCA 31 CBIT/I036MpabHOI JIiH3U Ta Kpi-
IUTEHHS JIJIs IIIBUIKO1 3MiHU CMYTOBUX (QibTpiB. 3aci6
BUMIPIOBaHb BKJIIOUA€E MPHUCTPIN peecTpariii onTuy-
Horo BunpomiHioBaHHs: [1PC — HamiBOpOBIAHUKOBUI
MasomryMHUN @/ 3 MOMXKJIMBICTIO BHATTA CUTHATY SIK
B aHAJIOTOBIN dopMi, IpHU miAKIIOYEeHH] TpaHciMIe-
JIaHCHOTO omepatiiiinoro micuaoBaya (OIT) Ha Buxiz
®/] Ta BimobparkeHHI BUMIpSHOTO 3HAUEHHS 3a JIOTI0-
MOTOI0 IHZIUKATOPHOI IaHEeJIi eJIEKTPOHHO-CBITIOBOTO
nepetBopioBaua (ECII), Tak i mpu miaxmouenni ®/1 no
BOYZI0BaHOTO MMPUCTPOI0 GOPMYBaHHS Ta 0OPOOKH CHUT-
Hany (IT®@OC) Ha 6a3i 10-po3psAaHOrO aHATOTO-1THU (-
poBoro nmeperBopoBaua (AIIT) Arduino UNO R3
(ATmega328), 1110 mepeTBOPIOE aHAJIOTOBUM CUTHAJ
Ha Buxozi /I B yMOBHi O/IHHUITI iIHTEHCUBHOCTI JIFOMi-
HECIIeHI[ii METO/IOM IITUPOTHO-IMITYyJTbCHOI MOJTYJIAIII1
Ta 3/IaTHUH /10 BUMIPIOBAaHHSA Pi3HUIIEBUX HAIPYT Ha
puxozi ®/I B siHifiHOMY peskumi poboTtu. [7,8]

[TpoBesieH] KiJIBKICHI JIIOMiHECIIEHTHI JTOCITi-
JUKEHHS TOJIATAJIN B PEECTPALlil KBAHTOBOTO BUXOY
dyopecreHIlii 17, Mo BUIIPOMIHIOETHCSA 3Pa3KOM
B Pi3HUX HANPAMKaX B yCill ceKTpabHil o6sacTi
JIIOMIHECIIeHIIi1. 3 CBITJIOBOT'O IOTOKY 3a JIOIIOMOTOIO
MOHOXPOMAaTOPa BUJIUJISJIH Ta IPOBOIVJIN BUMIPIOBaH-
H: (poTOCTPYMY caMe B Till YaCTHUHI CIIEKTPA, KA HecsIa
iHdOopMaIlio po 3MiHY KUIBKICHOI XapaKTepUCTHKHU
PEYOBUHU:

I =1, K(-T)n.

Takum 4YnHOM, IHTEHCUBHICTD JIIOMiHeCHeHIii [
HPONOpIIifiHA IHTEHCUBHOCTI 30y/1yI090T0 CBiT/Ia I,
KBAaHTOBOMY BUXOJY JIIOMiHECLIEHII 17, KoeillieHTy
noruHaHHA cBiTa (I1-7). KoedinienT mpomopiiii-

HocTi K 3aJ1e3KUTh BiJi TIJIECHOTO KyTa, B MEKaX sIKOTO
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3i6paHO CBITJIO JIIOMiHECIEHIIil, Bifl CIEKTPaJIbHOI
obJtacTi mpomyckaHHsA MOHOXpoMaTopa abo CBiTJIO-
dinpTpy, a TAaKOXK BiJ YyTJIMBOCTI IpUiMaya CBiT/Ia
(puc. 2). [9]

JIOM.

l 0 Inponycx. _IO- norn.
/ >

norn.

Puc. 2. Cxema 36yoKeHHs toMiHecUeHLii
B OOCNIIKYBaHNX 3padkax

OCHOBHUM METOJIOM peECTpaliii KBAHTOBOTO BH-
X0y JIIOMiHECIEHIIiI Ha MePIIUX eTamax po3pooKu
BUMIPIOBAJIPHOI YCTAaHOBKH 0YJ10 3aCTOCYBAaHHS aHAJIO-
TOBOI €JIEKTPUYHOI CXeMH BKJIIOUEHHS, OPraHi30BaHOI
Ha 06a3i MpoCTOro TPaHCIMITEZAHCHOTO IIiJICHITIOBAYA,
3 TIOJJAJIBIIIOI0 0OPOOKOIO pe3ysIbTaTiB Ta IOOY/I0BOIO
XapaKTEPUCTUYHUX TpadiKiB KUIbKICHUX TapaMeTPiB
JTOCJTi/>KYyBaHUX pedoBUH 3acobamu Microsoft Excel.

VY SIKOCTi OCHOBHOTO OITHUYHOTIO Ji?KepeJia 30y-
JUKEHHs JTIOMiHeCIeHIIii 6yJI10 3aCTOCOBAaHO CBITJIO/IO
¢dipmu «Liteon Optoelectronics», mo Mae ik BUIIpo-
MiHIOBaHHA B ob6s1acti 385 M. 1le /103BoJIs€ BUKOPU-
CTaTH /IBOKAHAJIbHY CXeMY HaKaUYKH Ta 30UIBIINTH
KBaHTOBUH BUXiJI JIIOMiHecIeHIIii. B ToH ke yac BUKO-
pucrasss GoTozAioAy, BUCOKOUYTIUBOTO B IIUPOKOMY
CIIEKTPAJIBHOMY /lialla30Hi, J03BOJIAE B3KE HA ITEPIIOMY
eTarli BUMipIOBIBHUX POOIT peECTPYBATH [Iy?Ke MaIy
IHTEHCUBHICTh BUIIPOMIHIOBAaHHS Ta y BUIAJIKY BUMi-
PIOBaHHSA BiTHOCHUX KOHIIEHTPAIIIH CIIOJIYK BiJIOMOTO
CKJIaJly IOCATATA JUHAMIYHOTO BUMipIOBaJIbHOTO
niamazony 3log.

I1iy yac HAMITUX JTOCITI/IZKEHD JJ1s iATOTOBKH PO3-
YHUHIB 33/]aHUX KOHIIEHTPAI[iIi MU BUKOPHUCTOBYBAIN
TyMIiHOBI KUCJIOTH, sAKi 3a6€311eUyI0Th IIPOIleCH HAaKO-
MIMYEeHHs eJIEMEHTIB YKUBJIEHHS Ta €HEPTil B POCIINHAX,
MikpoopraHizmax i TBapuHax. CTpyKTypa MOJIEKYJ
IYMiHOBUX PEUYOBHUH JIO3BOJISIE IIOB'A3YBATU a30T,
KaJtid, gocdop i iHII e1leMeHTH B POCJIMHHIN opra-
HIYHIN pe4oBHHI, 1110 3am06irae ix BTpaT 3a paxXyHOK
pO3UYMHEHHA i BUHOCY B I'DyHTOBI Boiu. EdexTus-
HICTP BIUIMBY O€3II0CEPEHBO HA POCIMHU 3yMOBJIEHA
3MIiHOIO MOJIEKYJIH TYMyCOBHUX PEUOBHH B IIpOIIeci ix
BHUJIIJIEHHSA 3 BUXIJTHOI CHPOBUHHU. YacTHHA MOJIEKYJT
po3mnaiaeThes Ha GparMeHTH, I[yMiHOBI KHCJIOTH IIepe-
XOZIATh B TyMaTH, MOJIEKYJIU TiZIpaTyIOTCs, BHACIITOK
YOTO CTAIOTh OIJIBII AKTUBHUMHU JOOPUBAMU POCJIVH,
HIJK TYMiHOBI p€UOBHHU I'PYHTIB.

B Toii ke yac ynbpBokucaoru (GyIbBOKOMIIO-
HEHTH) MOXKHA PO3IVISHYTH SAK IPOAYKT YACTKOBOTO
TiJIpoJIi3y BUCOKOMOJIEKYJIIPHUX TYMiHOBUX KHUCJIOT.
B 3arasibHOMY BUIIaJIKy QYIBBOKHUCIIOTH € CYMIIIIIITIO

¢1a0KUX OPTaHIYHUX KUCIOT ariaTUIHOTO Ta apo-
MaTHUYHOTO PSJIIB, IKi POBUHHSIOTHCS y BOI IIPH BCiX
pH (xucse, Heitrpasnbae Ta stykue). [10] Li pevyoBuHN
MalOTh 3MIiHHUU CKJIaJ i GOpMY MOJIEKYJI, Ta MOJIEe-
KyJISIpDHY Macy Ha JIEKUIbKA IMOPSKIiB MEHIIE, Hi’K B
TYMiHOBUX KHCJIOTaX. 3aBAKHU Bi/[THOCHO HEBEJIUKOMY
PpO3Mipy MOJIEKYTH DYJIBBOKHCIIOT IHTEHCHBHO IIPOHU-
KalOTh B KOPEHI POCJIMHU, BHOCSYU MiKpPOEJIEMEHTH Ta
MiHepasu B ix oprauizm. Excerpakr Elvita Humus WP
OTPUMAaHUH 3 JIEOHAP/IITA, IO HE MiCTUTb JIOTATKOBHX
MiKpOeJIEMEHTHHUX BKJIIOUEHb. 3a/IiAHa B JOCTiZIaxX
dpakmis GyapBOKUCIOT Oysia OTpUMAaHAa i3 pO3YHHY
TYMiHOBOI KUCJIOTH METOJIAMH TijipaTariii Ta eKCTPaKITil
3a CTaHZ@aPTU30BAaHUMU MeToaukamu. [10]

CrekTpu MOTJIMHAHHSA JJAHUX PEYOBUH Y BOJIHO-
My PO3YHHI 3HAXOAATHCA B 00JIACTI TOBKHUH XBUJIb
200-400 =M, 0 AOOPE Y3TOIKYETHCS 31 CHEKTPOM
BUIIPOMIHIOBAHHS HANiBIPOBITHUKOBHX JI>KEPEJI.
CrekTpasibHE PO3Pi3HEHHs Ta BUMipIOBaHHSA iH-
TEHCUBHOCTI JIIOMiHECIIEHTHOTO BUITPOMIiHIOBaHHS
B cdhopMoBaHOMY 00Opi3yrounMu (piibTpaMu CIIEK-
TpaJIbHOMY Jialla30Hi IPOBOJIUIIOCS 34 JIOIIOMOTOI0
I[M®OC BuMiproBaIBHOTO 32C00Y.

Pe3yabTaTH JOCTII:KEHD
Ta IX 0OrOBOpEHHS

Y tabsnuni 1 HaBeneHO cepenHi apudMeTHuHI
3HAYEHHS Pe3yJIbTaTiB BUMIPiB, AKi IpoBezeHi 3a
JIOTIOMOTOI0 3pa3Kka po3p00JIeHOT0 BUMipIOBAJIBHOTO
3aco0y. KinpKicTh BUMIPIOBaHb 711 KOKHOTO 3pa3Ky
cranoBmia 40 pasiB i cepii 3 MEBHOIO KOHIIEHTPA-
miero, mpu P=0,95.

Tabnmys 1
IHTEHCUBHICTb NNIOMiHecUeHLii XiMiYHMX crnonyk
BUOGPaHUX KOHUEHTpauin

HoBxxnHa
xBuni 36ya- KoHUEHTpaLs, |HTe.HCI/IBHiCTI":.
KytoHoro A TtOMiHeCLeHLT,
BUMPOMIiHI0- og.
BaHHs, HM
lymiHOBa Kucnota
12 27,15+0,45
40 60,83+1,08
385+5 80 120,6+1,44
120 191,4+£2,58
160 253,6+3,25
dynbBOKUCOTA
10 6,16+0,27
50 13,03+0,58
385+5 100 27,22+0,92
150 39,88+1,24
200 76,62+1,66
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PesysibTaTi BUMIipIOBAJIUCS B OTUHHUIISAX ITPOTIOP-
IIHOCTI, 10 BiANIOBiaiu 3MiHi 3HAUEHHS HAIIPYTH
Ha Buxozi ®/1 (1 ox. inT. =0,01 B) B pobogyomy jmiamna-
30HI IpUMaJa 3 TpAHCIMITEIAHCHUM ITi/ICHTIOBAYEM
U=2,4-32,4 B, npu TemHoBoMy ctpymi ®/] 10 MA Ta
YaCTOTHOMY JTialta3oHi poboTH fpoﬁ' =10-10*Tm. B man-
HOMY BHITQ/IKY YBECH BiJTHOCHUH JMTHAMIYHUH JTialta30H
MOKJIMBHX 3HAaUeHb HAIPYTu Ha Buxozi @/ ckiramas
3000 BimHOCHUX OomuHMIG. Taka cxeMa BUMIipIOBaHb
JI03BOJISIE KaJIiOpyBaTH JIMHAMIYHUH J[ialta30H BUMI-
PIOBAJIBHOTO 3acO0Y IO BiZJTOMUM BiTHOCHUM KOHIIEH-
TpAIisiM XIMIYHUX CITOJIYK, 3AaTHUX 10 JITIOMiHECIEHIIii
B YHMCTUX PO3YMHHUKAX (puc. 3, 4).

Y BUNAJKy HiJIKJIIOYEHHS /0 BUXOJIy TPAaHCIM-
nmejaHcHoro migcuaoBada O] anaaoroso-mudpo-
poro I[1®OC npwiaay «JIroMiHeC», IO Ma€ BXiTHUHN

omip Ha piBHi 1,2 MOwM Ta po3paxoBaHuil Ha po6o-
Ty 13 BuxigHOW0 Hampyroio O/ U . =2,0-36,0 B Ta
fpoﬁ' =10-10*T1, 3’ABJISAETHCA MOKJIUBICTD BimobOpa-
JKaTH CUTHAJI BUMIiPIOBILHOI iHQOpMAITii B yMOBHHX
OJIMHHUIISIX iIHTEHCUBHOCT] Y IIEBHOMY CIIEKTPATILHOMY
miamasoHi 3a mormomoro EOM. 3acrocoBana HaMU
y I®OC mnata Arduino UNO R3 (mikpokoHTpOsIED
ATmega328) BukopucToBye /i1 GOpMyBaHHA i 00-
pobxu ananoroBux cur"aiaiB 10-pospaguuin AIIIT
(mo Bigmogizmae 1024 rpagamisM BUXITHOTO KOJY)
IOCJTiJTIOBHOTO HAOJIF)KEHHS 3 aHAJIOTOBUM KOMYyTa-
TopoMm. PosainpHa 3maTHicTh a60 TouHicTh AL 3 izte-
ATBHOIO ITEPEIaBAIBHOI XapAKTEPUCTHKOIO JIOPIBHIOE
100% /1024 =0,098%. [8,9]

TakuM YMHOM, BPaXOBYIOUH BiZHOIIEHHS TOY-
HOCTI Ta JIOCTOBIpHICTh HAIllMX BUMipIOBaHb Ha PiBHI

250

200

UZS?,EX—%

150

100

Konmenrpanis, mein

/!_

50

—

0

27,15 60,83 1206

1914 2336

|HOHL|,EHTpau,in, mrfn 12 40 B0

120 180

IHTeHCHBHICTE TFOMIHECIIEHINT. 0.

Puc. 3. KanibpysanbHuin rpadik ons BU3Ha4eHHA KOHLUEHTpaLii ryMiHOBOI KUCNOTK Y BOAi

330

300

y=48

=

250

200

150

100

Kounenrparnis, srin

50

—

0

6,16 13,03 27,22

39,88 76,62

10 50 100

|HOHL|,EHTpau,in, mrfn

150 200

IHTeHCHEHICTE IFOMIHECIIEHIIIT, 0.

Puc. 4. KanibpyBanbHuii rpadik onsi BU3Ha4eHHs KOHUEeHTpauii (yIbBOKUCNOTY B BOAI
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P =0,95 mpu 40 pesysprarax, 6y0 BUpIlIEHO BCi T0-
JlaJIbII BUMiPIOBaHHS BiZITYKiB KBAHTOBOT'O BUXOJY
JTIOMiHECIEHIIi1 IIPOBOJIUTH 3a JIOTIOMOTO0I0 BOY/10Ba-
Horo I1®OC mpunany «JIromiHec» 32 BU3BHAYEHUM aJI-
roputMoM. [11] B TakoMy BUIIaZKy BiJHOCHA ITOXUOKa
KBaHTYBaHHSI, 1110 cTaHOBUTH 0,2%, € I0CTAaTHHO MaJIOI0
JU1s1 maHoi cepii BumipioBas (P =0,95 npu n =40), Tomy
JUIS JAHOI cepil BUMipIOBaHb HEIO MOKHA 3HEXTYBATH.

10000
5000
800D
7000
6000
5000
4000

3000

THTEHCHBHICTE IO MIHECIIEHIT, O],

1000

510 520 530 540

Bukopucranua mwiatu posmupeHHs (IIPOC) na
6a3i Arduino UNO R3 7103B0Jisi€ OTPUMATH MIUPOKUI
JIMHAMIYHUHY JTialla30H BUMipIOBaHb Ta JiaTHOCTYBaTH
BiIHOCHI KOHIIEHTpaIil JOC/TiIKYBAHUX PEYOBUH HA
piBui 0,1-0,2 Mr/n y Bunaaky caabo JIOMiHECIIiI00-
UM CIIOJIYK. BijloOpaskeHHs By3bKO1 YACTHHU CIIEKTPY
JIIOMIHECIIEHITI] 3a JJOMMOMOT0I0 CUCTEMHU CMYTOBHX
(inpTpiB TA AUCIEPTYIOUNX €JIEMEHTIB I03BOJINIIO

2000 M |l|- Ii A : 'I"lb

550 560 570 580

Pobognii glanasoH JOBAHH XBHIb (1), HM

IureHcHBHIGTL MOMIHeCI[EH I, 01,

B 3aJIEXXHOCTI Bi KOHUeHTpauii (Big 1,2 mr/n go 100 Mr/n) ryMmiHOBOI KNCNOTK Yy BOAi
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B 3aJIEXXHOCTI Bif KOHLUeHTpauil (B8ig 1,2 mr/n go 100 mr/n) ynbBOKMCAOT Yy BOAi

= KommenTpams 1.2 Mr/; == FKoamentpamsa 12 uriax KommenTpams 23 Mr'o

= KommerTpamsa 30ur/a = Kommearpams 100 ur'x

Puc. 5. 3miHa iHTEHCUBHOCTI NtoMiHECLEHLT (y BiGHOCHMX OANHULISIX)
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Pobowmii mianazoH JOBRHH XEHIE (A), HM

Boga (axsapiyu)

$YIEEC KOMIOHEHTA E THCTOMY POSTHHHHEY (E0ga)

Bopa somonposigesa, v Kuie, JecHfncssm pafon
--------- TMoaximomiaaena (Boga (assapiy))
--------- MoxizomiareHa ($PYIEEC KOMIOHEHTA B YHCTOMY POSUHHENEY (E0ga))

“““““ Iomimowiassaa (Boga sogonmposiana, M. Kuis, Jecrmicssmmi paiton)

Puc. 6. 3miHa iHTEHCUBHOCTI NtoMiHeCLieHLLi (Y BIGHOCHNX OQUHNLSAX)

465
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BUJIUINTH T OTPUMATH OUIBIII IKICHY KAPTHHY BiITYKiB
BHUMIPIOBAHOI PEYOBUHU.

Ha puc. 5 nmpuBe/ieHi 3MiHU iIHTEHCUBHOCTI JIFOMi-
HECIIEHIIii TyMiHOBUX PO3YMHIB B Jlialla30Hi KOHIIEH-
Tpanii Bix 1 1o 100 mr/i, oTpuMaHi 3a JOIIOMOTOI0
3aco0y peecTpariil KBaHTOBOTO BUXO/Y JIIOMiHECIIEHITi1
«JIroMiHEC» 3 BUKOPHUCTAHHSAM aHAJIOTOBO-IH(MPOBOI
00pOOKH JTaHUX.

Jani, 306paxkeHi Ha puc. 5, 6ysnu oTpumai i3
3aCTOCYBAHHSAM PO3ZIJIBHOL IO CIIEKTPY CXEMU PEE-
cTparlii Ipu BUKOPUCTAHHI AU PaKIIHOI TpaTK! Ta
¢oToi0IHOI JIIHIHKH, 1110 T03BOJIHIIO BUALIATH POOO-
YHH CHEKTPAIPHUH JTialta30H B 00J1aCTi IOBKUH XBUJTb
520-570 uM. B manomy BUIAJIKy YBeCh BiTHOCHUH
JUHAMIYHUH JTialma30H MOKJIUBHUX 3HAYEHb 10 HATIPY3i
ckiagas 12000 BiZHOCHUX OJMHUID.

B nopaspiromy Oysiu mpoBezieHi KiTbKicHI BUMipH
BMICTy I'YMIHOBUX 1 (DyJIBBOKUCIIOT B PeasIbHiN BOZi
3 aKBapiyma Ta 3 KHIiBChKOI BOJOIIPOBITHOI cucTe-
mu. CreKTpasibHa XapaKTEPUCTUKA JTOCITiIKYBAaHUX
3pasKiB JJIA OJHOI KOHIIEHTpaIlil oOTpuMaHa 3a Jac,
[0 He MIEePEBUIYBAB 2 CEKyHAU; 1€ I03BOJISE MPO-
BOJIUTH IIIBUJIKY KiJIbKICHY €KCITpec-MeTpito 3 06po6-
KOI0 pe3yJsibTaTiB 3a soromororo EOM. KinbkicHoMy
BU3HAUYEHHIO TiZIATaIN QyIbBOKUCIOTH — CIIOJIYKU
3 TPYIIU TYMYCOBUX KUCJIOT, PO3YNHHUX Y BOZI, JIyrax
1 KHCJI0TaX, 110 € iX HalO1IbII arpecuBHOIO (PPaKITIETo.

JuHaMiyHUH Aialla30H MOXKJIMBUX 3HA4YEHD I10
Hanpy3si ckiaB 3600 BiTHOCHUX OJMHHUILD Y BCil cepii
BuMmipiB ipu P=0,95 ta n=40. 3miHa iHTeHCUBHOCTI
JIIOMIHECHEHTIIT /1 Pi3HUX KOHIIEHTPAIliH TTpe/ICTaB-
JieHa Ha puc. 6.

JlocmimkeHHS HaBeJIEHUX BUIIE METO/IIiB Ta 3aCO-
6iB KUIBKICHOI eKcITpec-OI[iHKH BUOPaHUX XiMiUYHHUX
CIIOJIYK B KOJIOIHUX BOJAHHUX PO3UYHHAX JIOBOJAATH
e(EeKTUBHICTh JIOMIHECIIEHTHUX METO/IB OI[iHKH
KiJIbKICHUX ITOKa3HUKIB XiMIiYHUX CIIOJIYK B 6araro-
KOMIIOHEHTHUX CUCTeMaX MAaJIOBiZJOMOTO CKJIAJY, AKi
JIO3BOJISIIOTH ITPOBOJIUTHU IIOTOYHY 0OPOOKY pesyJib-
TaTiB B peXUMi peasbHOTO Yacy, OMiHIOIOUH CTaH
JIOCTi/>KYBaHUX 3pa3KiB B IMHAMIITI, IO € OJTHUM i3
BU3HAYAJIBHUX (PAKTOPIB y BUMIPIOBAIBHIH IpoIieaypi
KOHTPOJTIO.

PesroMmyoouu npoBeieHUM OrJIfaj JOCTYIHUX ¥
JIiTepaTypi MatepiasiiB Ta MpoaHai3yBaBIIIN OTPUMaHi
CTaTUCTUYHI JIaHi, MOKHA CTBEP/IZKYBaTH, 1[0 BCTa-
HOBJIEHHSI METOAUYHOI OCHOBU PO3POOKU Ta CEPTHU-
dikarnii BuMiproBasbHOTO 00J1aTHAHHS, 1110 BU3HAYAE
KBAaHTOBUU BUXIiJ| JIOMiHECIEHITI] XIMIYHUX CIIOJIYK
Pi3HOI XiMiUHOI Oy/I0BH, MOKHA IIPOBECTH IBOMA ab-
COJIIOTHUMU METOAAMU 3 KOMIIEMEHTAPHIUMU IIPUH-
OHUIaMU BUMipIOBaHb. TYT ONTUYHA CIIEKTPOCKOITis
BUKOPHUCTOBYETHCA IJIA ileHTUdiKaIil TUITY XiMiqHOT
JIOCJTIJ[PKYBaHOI PEUOBUHU B 3pa3Ky (CKaHyBaHHSA II0
CIIEKTPaM BifI0YBa€ThCSA JOCUTH IMOBIJIBHO, ajie TIPU
IIbOMY JIOCSAITAETHCS BUCOKA PO3iJbHA 3/IaTHICTH); B
TOH 3Ke yac JiioMiHecnieHTHa YP-criekTpodoTromeTpist
BUKOPHCTOBYETHCSA B SIKOCTI €KCIPEC-METOIUKU JIJIS

BU3HAYEHHS KOHIIEHTPAIIIN Bi/IOMHUX TUIIB XiMiYHHIX
CIIOJIYK B PO3YHHAX I10 iX KBAHTOBOMY BUIXOJIY JIFOMi-
HeCIeHIIil.

BukoHaHUH OIJIAJ Ta IOC/TI/IKEHHS XapaKTepHC-
THK (DOTOTIOJTHHX IETEKTOPIB IO3BOJISIE BIOCKOHAIUTH
ITiIXO/TA 10 BUKOPUCTAHHS HAITiBIIPOBITHUKOBUX (HO-
TOZIO/TIB Ta (DOTOMIOHUX MATPHIIh y SIKOCTI ITIEPBUH-
HUX IIEPETBOPIOBAYIB /ISl peECTpallii KiJIbKiICHUX Ta
SIKICHUX TTOKa3HUKIB BUOPAHUX OPTaHIUHUX CIIOJIYK
METOJIaMHU ONTHYHO CTUMYJIbOBAHOI JIFOMiHECIEHITil.
SAxio He TOTPIOHO TPOBEJEHHS TOYHUX CIIEKTPAILHUX
BUMIPIOBaHb IIBHIKO IPOTIKAIOYUX IIPOIIECIB,  TT0-
TpiOHO BUMIPSITH iHTEHCUBHICTD (PJIyopecreHIiii mpu
30y/PKEHHI 1 peecTpaliii B BiTHOCHO IMIIUPOKi# ob1acTi
criektpy (10 £ 1 HM), JOIUTPHO BUKOPUCTAHHS CXEMH
criekTpodIIyopuMeTpy 3i cBiTiiodisibTpamu. I1pu Bu-
Mipi JIFOMiHECIIEHITil iCTOTHUM € BUOIp CBIT/IOMIIBTPIB,
HEOOXITHUX JJIs1 BUJJIEHHS CIEKTPY, 10 30YKy€E
JIFOMIHECIIEHITi 10, i 00pi3aHHSA BUXO/Y JIIOMiHECIIEHTIII.

[Tosasnplile MPAKTHYHE BIPOBA/KEHHS BUIIlE3a-
3HAUYEHUX METO/IIiB Ta 3aCO0iB IPOIIOHYETHCS Y BUTJISATI
IPOMHCJIOBOTO 3pa3Ka BUMipIOBAJIbHOTO 3aco0y, IO
MO’Ke BUKOPHUCTOBYBATHCA Y 6araThox chepax xapuo-
BOI IIPOMUCJIOBOCTI Ta JIEP>KaBHUX OpraHaX MeTPOJIO-
TiYHOTO KOHTPOJIIO.

BucHoBxu

TakuM 4HHOM, JIIOMiHECIIEHTHI MeTOIH KIJIbKic-
HOTO aHaJTi3y CHHTETUYHHX Ta IPUPOJHUX OPTraHIuHNX
PEUYOBHUH B KOJIOITHUX cHCTeMax B pifkii ¢asi y mo-
€/THAHHI i3 pi3HUMH 3ac0b6amMu 00’ €KTUBHOTO KOHTP-
OJII0 Ta MeTOIaMU 0OPOOKU OTPUMAHUX Pe3yJIbTaTiB
Bi/IIIOBiIAI0TH BUMOTAM €KCIIPEC-METOAY Ta MOXKYTh
MaTH eKOHOMIYHi ITEPCIIEKTHBH Y BUTIA/IKY ITO/IaJIbIIINX
JIOCJTI>KEHb.
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Bo Bropoii mosoBuHe 1890-x rr. gaTckuMm yuersiM H.P.®uH3eHOM OBLI JOCTUTHYT 3HAUUTETHHBIN IIPO-
rpecc B JIEYEHUH CBETOM PsI/1a KOJKHBIX 3a00JI€BAHUH, ITPEK/ie BCEro BOTYAHKU. J[JIs pa3BUTHS HOBOTO METO/A
B Komenrarene 6bu1 co3zian CBeTosteuebHbIH HHCTUTYT PUH3€EHA, CTABIINN 00pa3I[OM /IJIsl aHAJIOTUYHBIX y4-
peXJiIeHN BO MHOTHX CTpaHaX MUpA.

3an j71a cBeToseueHusA OTKpbUIH B HOsAOpe 1900 r. u B KazanckoM yHUBepcUTETE, B KJIMHUKE KOXKHBIX
U BeHepuuecKux 0osesHei. CpezicTBa Ha nmpuobpeTeHue B JJaHUH annapaToB i GOTOTEPAIHY [TOKEPTBO-
BaJia BJIOBCTByMOIAsa umiieparpuna Poccuiickoit ummnepun Mapus ®@emoposHa. Kiimauky Bosriasisia AT .Te.
3HAUUTEIbHBIN BKJIA/ B CO3/IaHUE 371eCh 3aJ1a 711 CBETOJIEUEHN S BHECIIN ACCUCTEHTHI IIpodeccopa. Bo-nepBrIx,
B.®.Byprcnopd, He pa3 e3gupmniuii B MHCTHTYT ®PUH3EHA, M YUTABIINN Ka3aHCKUM CTYIeHTaM Kypc (otoTe-
panun. Bo-Bropsix, M.C.IImIpHOB, pa3BEpHYBIINH B YHUBEPCUTETCKOHN KJIMHUKE KIIMHUKO-THCTOJIOTHIECKIE
HCCJIEIOBAHMUS IIPOIIECCOB, POUCXOAIINX IIPY CBETOJIEUEHIH BOJTYAHKY, U B 1904 T. 3aIIUTHBIINY HA 5TOM
Marepuase JOKTOPCKYyIo Auccepranuio. Oba OHM BBICTYIIAN HA che3ziax B Poccuu 1 3a pybekoM ¢ coo0IeHn-
SIMH O JJOCTUTHYTBIX ycriexax. [IpuHuMast yuactue B 9Toi paboTe u accucteHT kinmHuku V.M.T'ummerns. Bee
TpOe BIIOCJIE/ICTBUU CTAJIN ITpodeccopaMu.

KiaroueBsbie cioBa: ucrtopus pororepanuu; Hunbe ®uH3eH; cBeTosieueHNe BoiuaHky; KazaHnckuii
VHUBEPCHUTET; KJIMHUKA KOXKHBIX ¥ BeHEpUUecKuX 00sIe3Hel; cBeToieueOHbIH 3au1; Anekcansp 'e; Baagumup
Byprcnopd; Muxaws [TunpHOB.

CBITOJIIKYBAHHA BOBYAKA 3A ®ITH3EHOM
Y KASAHCBKOMY YHIBEPCUTETI

K.B. Pycanos!, €.I'. PycanoBa?
!HesanexcHuil docaionuk, m. Xapkis, Ykpaina;
2 Haykoeo-docaidHa aabopamopis k8aHmosoti 6ioa02ii ma k8aHmoeoi meduyuHuU,
Xapxkiscvkuil HayioHanvHull yHisepcumem imeni B.H. Kapasina, m. Xapxis, Yxkpaina

¥ npyri#i mosioBuHi 1890-X pp. manchkum BueHnM H.P.®inzeHoM OyB TIOCATHYTHN 3HAYHUU IPOTPEC B JIIKY-
BaHHI CBITJIOM psily 3aXBOPIOBAaHb IIKipH, IIEPIIT 3a BCe BOBUAKa. /[J1s1 pO3BUTKY HOBOTO MeTOy B KomeHrareHi
0yB cTBOopeHui CBITIIOMIKYBTbHUY iHCTUTYT ®iH3EHA, 1110 CTaB 3pa3KOM /IS aHAJIOTIYHUX YCTAHOB Y 6araTbox
KpaiHax CBiTy.

3a1 114 cBiTyIoiKyBaHHA Bikprua y ircronazi 1900 p. i B Kazancbkomy yHIBEpCHUTETI, B KITIHIII MTKIPHUX
i BeHepuuHMX XBOp06. Komrrn Ha mpua6anus: B JlaHil hoTOTepaneBTHYHIX aapaTiB IOKEPTBYBaJIA BIIiBCTBYIOUA
iMmmeparpurs Pocificekoi immepii Mapis @egopisua. Kiminiky ouosroBas O.I'.T'e. 3HauHUI BHECOK Y CTBOPEHHS
TYT 3aJTy /IS CBITJIOJIIKYBAHHS BHECJIH acUCTeHTH mpodecopa. Ilo-nepine, B.®.Bypreaopd, saxuiil He pas i3-
nuB 1o IHctutyra @iH3eHa, i UMTaB Ka3aHCHKUM CTy/ieHTaM Kypc ¢otoreparii. [To-apyre, M.C.ITuabHOB, 1110
PO3TOPHYB B YHiBEPCUTETCHKIH KJIiHIIl KJIIHIKO-TiCTOIOTIYHI JOCTiIXKeHHs IPOLIECiB, sAKi BiOyBalOThCs IPU
CBiTOJTIKYBaHHI BOBUaka, iy 1904 p. 3aXucTUB Ha IIbOMY MaTepiasli IOKTOPChKY Auceprariiro. O6uaBa BOHU BU-
cTymnaau Ha 3'i3gax B Pocii i 3a KOpZOHOM 3 MOBiTOMJIEHHSIMU IIPO TIOCATHYTI ycmixu. Bpas yuacTs y 1ii po6oTi
i acucrent wiiHiku [.M.TiMMens. Yci Tpoe 3rogom cranu mpodecopaMu.

Kirouosi ciioBa: icropis ¢ororeparrii; Hitbe ®iH3eH; cBiT/I0MiKyBaHHA BoBUaKa; KazaHChKUH yHIBEpCH-
TeT; KIiHiKa MKIPHUX i BEHEPUYHUX XBOPOO; 3471 11 cBiT/osTiKyBaHHsA; Onekcanap 'e; Bonogumup Bypremopd;
Muxatio I1ispHOB.
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PHOTOTHERAPY OF LUPUS BY THE METHOD OF FINSEN
AT KAZAN UNIVERSITY

K.V. Rusanov!, E.G. Rusanova?
!Independent researcher, Kharkiv, Ukraine;
2Science and Research Laboratory of Quantum Biology and Quantum Medicine,
V.N. Karazin Kharkiv National University, Kharkiv, Ukraine

In the second half of the 1890’s Danish scientist N.R.Finsen has made significant progress in the treatment
of light of a number of skin diseases, especially lupus. In order to develop the new method, the Finsen Light
Therapy Institute was established in Copenhagen, which has become a model for similar institutions in many
countries of the world.

The hall for phototherapy was opened in November 1900 and at the Kazan University, in the clinic of skin
and venereal diseases. Funds for the purchase of devices in Denmark for phototherapy donated of the widowed
Russian Empress Maria Feodorovna. The clinic was headed by A.G.Ge. A significant contribution to the creation
of the hall for light therapy was made by the assistants of the Professor. First, B.F.Burgsdorf, who not once rode
to Institute of Finsen, and gave the Kazan students a course of phototherapy. Secondly, M.S.Pil’'nov, who devel-
oped clinical and histological studies of the processes occurring during lupus phototherapy in the University
clinic, and in 1904 defended his doctoral thesis on this material. Both of them spoke at congresses in Russia
and abroad with reports on the progress achieved. To some extent, the assistant of the clinic I.M.Gimmel also

participated in the work. All three subsequently became professors.
Key words: history of phototherapy; Niels Finsen; treatment of lupus; University of Kazan; Clinic of skin
and venereal diseases; Hall for phototherapy; Alexander Ge; Vladimir Burgsdorff; Michael Pil’'now.

Ha py6esxe XIX—XX BB. 60JIBIIYIO ITOITYJISPHOCTD
y J1epMaToJIOTOB PHUOOPE METO/| CBETOJIEUEHUs
Bosruanku (lupus vulgaris), pazpaboranusiii Huib-
com Pro6eprom ®unzenom (1860-1904). Biecrsiue
Ppe3yIbTaThl JaTIYaHUHA B (OTOTEPATUY STOU TSIKEION
00JIE3HU KOKH BO30OYIHIIH K cebe JKUBOU MHTEPEC, U B
OTKPHITHIN B aBrycte 1896 r. B Konenrarene Finsens
Medicinske Lysinstitut (puc. 1) cranu cbes:kaTbes
00JIbHBIE BOJTYAHKOU M3 PAa3HBIX CTPaH Mupa. [1]

CorjiacHO oTYeTaM, 3a IePBbIe MOJITOPa rofa
(B 1896-1897 rr.) B CBeTosieueOHOM MHCTUTYTE

Puc. 1. CeaHc cBeToneveHus B Finsens Medicinske Lysinstitut

(r. KoneHrareH, JaHus)

dunzeHa Jieunsioch 112 6ospHBIX. B 1898 1. mocty-
muto 219 6osbHBIX, a B 1899 1. — enre 289 yesioBek,
KoTOpbIe ¢ 88 60bHBIMH, OcTaBIITUMHUCH ¢ 1896—-1897
IT., COCTaBJsIN 596 yesoBeK, U3 KOTOPHIX 454 — ¢
lupus vulgaris. Y ®unszena npoboBaju I€YUTh CBETOM
U JIpyrHue 3a001€BaHUs KOXKH.

Yuciio paborasmux B Lysinstitut asexkTposyro-
BBIX allllapaTOB, KOHIIEHTPUPOBABIINX U3JIyIEHHE
U BBIIEJIABIINX YJIBTPAGUOJIETOBYIO YaCTh CIIEKTPA,
B 1897 r. yBestmuniiocsk ¢ 8 710 16, a ¢ HUM U KOJIMYECTBO
eXXKeJHEeBHBIX ITOCeIeHni 60apHbIX — ¢ 50 B 1897 T.
10 100 B 1898 r. 3atem ObLIN
puoOpETEHHI elle 4 armapara,
1 B 1899 r. yncs0 mocemeHnin
J0CTUIJIO 126 YeJIoBEK B J€Hb.

Beren 3a 6onpHBIME Ly-
sinstitut cranu mocemaTts u
BpauH; 0cOOEHHO MHOTO CIOZia
MIPUE3KAJIO CIEIUATNCTOB 10
00JIE3BHSIM KOKHU, KeJAIOIHX
JINYHO O3HAKOMUTHCS C HOBBIM
MeToZioM Ha mecte. Ilo cio-
BaM H.P.®uH3eHa, OH «HMeJT
4ecTh U y/I0BOJIBCTBHUE IIPUHU-
MaTh MHOTHX BBIJJAIONIUXCA U
HU3BECTHBIX JIepMaTooroB EB-
poubl». JIndHO yOeaUBIIUCE,
yTO0 coobiennda PUH3eHa U ero
COTPY/THUKOB COTJIACHBI C JIEH-
CTBHUTEJIBHOCTBHIO U HE COJIEPKAT
PEeKJIaMHBIX IIpeyBeJINUeHUH,
Bpauu [eJIoro pAAa YHUBEP-
CUTETCKHUX IIeHTPOB EBpombI
u CIIA camu cTaau JIeYuTh
BoJsiyaHKy cBeToM. C 1898 r.
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my6GJIMKOBAJIHCHh COODIIEHUS O
MIOJIyYEHHBIX IMU XOPOIIUX pe-
3ysprarax. [1]

Tenepp B cBeTOIeUeOHBIE
WHCTUTYTHI (3aJ1bl, KAOUHETHI)
HAHOCHUJIM BU3UTHI U MIPEJCTa-
BUTEIH ByIacTh (puc. 2), MoAIep-
JKUBABIIEH PacCIpOCTPAHEHUE
doroTtepanuu nmo PuHzeHy.

He ocranace B cTOpOHe U
Poccusi: [TeTepbypr koMaH K-
poBai B Komnenraren mpod. Be-
JbpsAMUHOBA U J-pa CepanuHa
13 BoeHHO-MeIUIINHCKOHN aKa-
JeMuu, n1upektopa MHcTuTyTa
SKCIIEPUMEHTATIbHOU MeTUIIHBI
npod. JIykpssHOBa, ipod. HucTo-
BU4a u A-pa borkuHa; u3 Kaza-
HU Tpuesxkas A-p byprcmopd.
N yxe B 1900 r. B cTpaHe 3apa-
6oTtanu 3 cBeToseueOHBIX Ka-
o6unera — B IletepOypre (npu
XUPYPTUYECKOU KJIWHUKe Be-
JIBIMUHOBA U Ipu MIHCTHUTYTE 5KC-
IepUMEHTAIbHOU METUIINHBI) U B
Kaszanu (ipu IepMaToIOTHYeCKON
KJIMHUKE yHUBepcHuTeTa). [1]

DUHAHCOBYIO TOMOIIH POCCHHCKUM IIEPBOIIPO-
XOAIIaM cBeTosIeueHys 1o GuH3eHy oKa3asia BJOBCTBY-
oiad uMmneparpuna Mapusa @enopoBHa, B T€ TOJBI
Hepenko ObiBaBinas B Konenrarene. Jleo B TOM, 4TO
OHa, cyrpyra pycckoro mnaps Anekcanjpa I1I u maTe
Huxkonas 11, 6p11a yporKI€eHHON IJaTCKOU ITPUHIIECCOHN
o umenu Mapus Codusa Ppenepuka Jarmapa. I1o-
cie cMeptu Myka B 1894 r. Mapusa ®@ejopoBHa 4acTo
HaBelllaia poauHy 1 6bu1a 3Hakoma ¢ H.P.®dur3zeHOM
U €T0 JOCTYKEHUSIMH.

C 1881 r. Mapusa ®eznopoBHa BosrJasisaa Be-
JIOMCTBO YUpeKIeHUN uMIepatpunsl Mapuw, oTBe-
JaBIllee 32 OJIATOTBOPUTEJIBHOCTD U COZIEPIKABIIIEE B
Poccuy MHOTOUMICIIEHHBIE TPUIOTHL, O0Ta|eThHH, BOC-
IUTaTeIbHBIE IOMA, yIeOHbIE U JTeueOHbIe 3aBe/IeHI.
OcHoBHOe duHaHCUpOBaHUE BeroMcTBO nosy4dano
13 Ka3HbI, HO HEMAJIYIO JIOJII0 COCTABJISJIN YaCTHbIE
IIOKEPTBOBAHUS, B TOM YHCJIe U3 JIMYHBIX CPEJCTB
uMmneparpunsl. B 1902 r. BeqoMcTBO comepxano
CBBIIIIE THICAYN YUPEKTEHUH, €T0 KAITNTAI COCTABIISI
6osiee 128 mutH. py06., a €KETOHBIN OIOKET — /10
24 wutH. pyo.

Yucso KpoBaTel B JiIe4eOHBIX 3aBe/IEHUAX BeoM-
crBa npubamkanock k 5000; B 1909 r. momomp B HUX
noyamnu 54486 cramuonapubix u 550306 amOyia-
TOPHBIX O0JIBHBIX (c/lestaBmux 6osee 1,6 MITH. TIoce-
meHui). [loMUMO 3TOTO, IMITEPATPUIIA BO3TJIABJIsIA
Poccutickoe ob6mectBo Kpacnoro Kpecra. B obmem,
K pyoexy XIX—XX BB. Mapus ®egoposHa (puc. 3)
MOJIyYrJIa HEMAJIbIN OIBIT B OPraHU3aIuK U obecrie-
YeHUU PaboThI JIeUEOHBIX 3aBEEHHH.

Puc. 2. MNoceleHne koponem Benukobputanum Spyapgom Vi
1 KOponeBon AnekcaHapoi 3ana gnsa CBeToneveHns Bo4aHKy no GuH3eHy,
oTKpbIBLUEerocs B JloHgoHckom rocnuTane 8 mae 1900 .

Puc. 3. Vimnepatpuua Mapuns ®egoposHa
(1842-1928) B 1899 1.

* ¥ ¥

B HacrosieM coobIIeHN pedb UAeT O TOM, Kak
B 1900 r. B KazaHckoM yHUBEpPCUTETE MOABUJICS
XOPOIII0 060PYZIOBAHHBIN CBETOJIEUEOHBIH 341, ITOJTY-
YaBIINY anmapaTsl ¥ HHCTpyMeHTapui n3 Komenra-
reHa 1ocJie mpoBepku ux OUHCEHOM (CM. HUIKE), U O
BKJIaJIe B 5TO JIeJI0 YHUBEPCUTETCKUX JlepMaTOBEHe-
posioroB — A.T' T'e, B.®.Byprcnopda, U.M.I'nmmerns
u M.C.IIunbHOBA.
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Bce ueTBepO OBLTN BHIITYCKHIKAME MEIUITTHCKO-
ro ¢akyspTeTa 3TOTO JKe yHuBepcuTeTa. CaMblii cTap-
i, Anexcasap 'eapuxosud I'e, v poguics B Kazanu
B 1842 r., B cembe npenogasaresis GpaHIy3CKOTO
sI3BIKA. 371eCh OH OKOHUYIIT TUMHAa3HI0 (1860), mosryuwn
nekapeku aurioM (1865), ciry:kua opAuHATOPOM,
3aTEM 3aBEAYIOIINM KEHCKUM CU(PUIUTHIECKIM OT-
nenenueM KazaHckou TyGepHCKOU 3eMCKOW OOJIbHU-
bl 37ech A.I'.T'e 3amutui B 1868 1. iucceprarniuio Ha
CTereHb JOKTOpa MeAuIuHbl «O (HU3N0TOTUIECKOM
JIeMCTBUY XMHUHA HA OPTaHNU3M BBICIITUX )KUBOTHBIX»
(HepBHYIO cHCTEMY, CEpIIE ¥ KPOBe-
HOCHBIE COCYZIBI JIATYIIIEK, KOIIEK 1
KPOJIUKOB).

KazaHCKUU YHUBEPCHTET
JIOOUJICS JJTM HErO JBYXJIETHEH
(1870-1871 rr.) 3arpaHKOMaH/U-
poBku ¢ comepxkanuem 1500 py6.
B roj. Illia ¢ppaHKo-TIpyccKas BO-
wHa, u A.I.I'e paboTast B KIIMHUKAX
ABctpun u 'epmaHuy, BBIIIOJTHUB
pabotsl, Beimeamnue B Archiv fir
Dermatologie und Syphilis — «Ziir
Casuistik der Gehirnsyphilis»
(1870), «Beitrage zur Anatomie der
pruriginosen Haut» (1871), «Zur
Pathologie der Schweissdriisen»
(1871).

IIo Bo3BpaleHny OH 0 KOHIIA
JTHEH CITy>KPJT Ha Kadeape KOKHBIX
u cuduUINTHUeCKUX (BeHepHue-
cKUX) OOJIE3HEN POJIHOTO YHUBED-
cureta. C 1872 r. A.T' I'e unras 371ech CBON MEPBBII
Kype, B 1873 r. on 611 n36paH foueHToM. Jlumb
k 1884 r. ero Ha3HAYNIIN SKCTPAOPAUHAPHBIM Ipodec-
copowm, B 1888 r. — opauHapHbIM, a B 1892 r. nu3bpain
JIEKAaHOM MEeJIUITMHCKOTO aKyIbTeTa.

B 1897 r. Anexkcanap I'eHpuX0BUY, BBICIYKUB
25 net, cras 3aciy:keHHbIM IIpodeccopoM, a B 1898 .
OBLJI BBIBEJIEH 3 IIITAT YHUBEPCUTETA «C OCTABJIEHHEM
3a HUM 3aBeIbIBAHUSA KJIMHUKOU KOKHBIX F BEHEPHU-
JecKux OoJIe3HeN».

ITosHOIEeHHAA KIMHUYecKasa 6a3a ObLjIa ero JgaB-
Hel meuTod. Jlo xoHra XIX B. kadepa KOKHBIX
U BeHepuueckux 6ose3nent de facto He umesia CBO-
el kUK, U A.I.I'e mpenogaBasn 1epMaTOJIOTHIO
«B KpaWHe TSAXKEJIbIX YCAOBUAX TepaneBTHYECKOU
KJIWHUKW», pacro3HaHue cudrinca — B Kazanckoi
ryOepHCKOH 3eMCKOU OOJIBHUIIE, U T. II. [2,3]

Eme B anipeste 1873 r. nonieHT I'e XomaTaricTBOBAI
00 yCTpOMCTBE OTAEIbHON KJIWHUKHU JJIs1 O0JIE3HEN
KOKH U cudumamca, a Takke ambysaTtopun. YHH-
BEPCUTET IIPOCUJI ACCUTHOBATh HA 5TO U3 KA3HBI 110
1000 py0. exxerogHo, HO MOIYYIWII OTKa3. [ToaTomy
B 1882/83 roxy xadenpe spemeHHO BBIAETIIN IS
MIPAKTHYECKUX 3aHATUH 110 JIepMAaTOJIOTUH U BeHe-
POJIOTHH 6 KOEK B TEPAIIEBTUUECKOU M aKyIIEPCKON
kiInHUuKax. A B 1886/87 roxy el mepemasy KOMHATHI

Puc. 4. AnekcaHgp leHpuxosud e
(1842-1907)

B IIO/[BaJIe, IEpECTPOEHHbIE U3 ITPAYeYHOU U OaHH.
Torga A.I'.I'e (puc. 4) pemui MOUTU K 3aBETHOU IETN
JIPYTHM IIyTEM...

Bckope mpodeccop mporien Ha Bioopax B KazaH-
CKYI0 TOPOZICKYIO IyMBI, 1 y2ke B 1889 r. oHa Bbijjesnia
3eMeJIbHBIN yYaCTOK JIJIsI CTPOUTEIHCTBA HOBOU KJTH-
HUKH. 3aTeM HAIIUCH U JEHbI'H HAa CTPOUTEJIHCTBO:
yMep OoraTedniuid Ka3aHCKHUHA MPOMBINIJIEHHUK U
kynen MBan VBanosuu Anadysos (1837-1891),
1aBa ToproBo-IpOMBIILIEHHOTO IOMA CBOETO MMEHH,
OCTaBHUBIINU OTPOMHOE HACJIEACTBO — B TOM UHCIIE U
Ha pa3BUTHe MenUIUHBIL. [IpuHan-

JIeKaBUIyl0 eMy MUXalJIOBCKYIO
KJIeeHUaTyio Mma"Hydaktypy B Ile-
TepOypre OH 3aBeIlas IepeiesiaTh
B OOJILHUILY JJIsi pab0O4YHX, BhIJE-
B 550 ThIC. Py0. HA cozepIKaHIe
500 xpoBaTel «JIs JIUI, CTpaja-
0IMUX CUUINCOM W APYTUMU
BEHEPUUYECKUMHU 3a007I€BAHUSAMU »,
¢ GecrutaTHBIM JledeHrueM. He mo-
ckymwics Anady3oB 1 Ha MEAUTIUHY
Kazanu: Toapko Ha GOJIBHUILY [T
pabounx on orBest 200 TBIC. PYO.

Kakum-to o6pazom A.I'.I'e yna-
JIOCh TIOAKJIIOUUTHCS K TOMY KaHATY
¢uHaHCUPOBaHUS: ero Guorpadml
CYUTAIOT, YTO CTPOUTEJIHCTBO 371a-
HUS KJIMHIKY KOJKHBIX 1 BEHEpHUUe-
ckux bosie3Her KazaHckoro yHUBED-
curera Besioch B 1896—-1900 rr. Ha
cpencrea .M.Anadysosa. 1 mapra
1900 r. sTa KIMHUKA OBLIA OTKPHITA (pHC. 5, a); B HEU
HUMeJnCh 4 oTaeseHud Ha 25 Koek [ OOJIbHBIX
KOXHBIMH M BEHEPUUYECKUMH O0JIe3HAMH, aMOyJra-
TOPHsA, IPOIelypHble KOMHATHI, AyAUTOPHUsI, 001Ias
JIMarHOCTHYecKas 1abopaTopusa U BCIIOMOTaTeIbHbIE
[IOMeIIeHNs], PEHTTeH-KaOnHeT.

doroTepanus, 0THAKO, B HOBOU KJIMHUKE ITOSBU-
nach He cpazy. A.I'.I'e muHTEpecoBas ckopee cuduUInC,
JeM BOJIYaHKA, CBETOJIEUeHHEM caM Ipodeccop He
3aHUMAaJCHA, a yIuTbesa B Komenraren — He moexa.
Ho onHOBpEMEHHO ¢ OTKPBITUEM KJIMHHUKU AJIeK-
canzip 'eHpuxoBUY «KOMaHAUPOBAJ B JlaHUIO CBOETO
yuennka B.®.Byprcinopda, KoTopbii mprobpest Tam
JIBa OYEHD JIOPOTUX AYTOBBIX almapara. <...> Jlamma
H.P ®dun3eHa ycIienrHo IpuMeHsIach B KJIMHUKE <...>.
Tak, ee ucnosib3oBanue B TeueHue 10 jieT npusesio
K CHIDKEHUIO 3200/1eBaeMOCTH BOJTUaHKOU B CpeJTHEM
IToBOJT?KbE B HECKOJIBKO pas». [2]

[MunryT Tak:Ke, 4TO IeHbI'Y HA MPUOOPETEHME J10-
POTOCTOSIIIUX CBETOJIEUeOHBIX aIlllapaToB BBIAEINIA
umMneparpuna Mapusa @eqopoBHaA OCE MOCEIeHUA
KJIMHUKU, U YTO OOJIbHBIE, TPOXOAUBIINE 371ECH JIeUe-
HUe, COZIePKAIUCh Ha 6JIarOTBOPUTEIBHBIE TTOKEPT-
BOBAHUS, PACIOPAIUTEIIFHUIIEH KOTOPHIX Obla Ee
Nmneparopckoe BenndectBo. [4] OTcrozia OHATHO,
II0YeMy CBETOJIEUEOHBIH 321 ObLI YKpAIIIeH apaiHbIM
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Puc. 5. KnuHrka KoXHbIX 1 BEHEpUYECKUX 6onesHein KazaHckoro yHuBepcuTeTa
B Havasne 1900 r. (a). CBeTone4ebHbIN 3an, 060pyaoBaHNE KOTOPOro KymnJieHo no3nHee
Ha no)xepTBoBaHue nmnepatpuLbl Mapum ®enoposHsl (6, B) [5];
doTorpadum coenaHbl He paHee koHua 1903 r.
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IIOPTPETOM UMIIEPATPHILHI (pHC. 5, 8), a 060pyTOBaHNE
3asa B Kazanw, otkpertoro 1 Hos6pst 1900 1., BeITIIsAIE-
JIO TaK e, Kak B koneHrareHckoM Finsens Medicinske
Lysinstitut uiu B JIonioackoMm rociiutase (puc. 1, 2).
KoponeBa Anekcanzipa — cectpa Mapuu ®enopos-
HBI — «IIpoABUTaNIa» MeTo OuH3eHa B AHTJINU.

Ho kak xa3aHIbl CyMeJd IIPUBJIEYb K CBOEMY
CBETOJIEYe0OHOMY IIPOEKTY MHTEPEC U ITOAZEPIKKY ITPHU-
JIBOPHBIX Kpyros? [ToueMy ITomMo1Ib NOC/IeTHUX IIOIILIa
nocye IlerepOypra nmeHHo B KazaHb, a He, CKaXKeM,
B MockBy? ®akToM fIBJISETCS JIMIIL TO, YTO pellle-
HUe 3TUX JIeJIMKATHBIX U OTBETCTBEHHBIX BOIIPOCOB
npodeccop I'e moBepus cBOEMY yUeHUKY Biagumupy
Byprezopdy.

B pesysnibraTe cerofHsa CyliecTBYeT Jake TaKas
TpakToBKa ucropuu: «B Hos6pe 1900 1. B.®.Bypreaopd
pu noazep:kke npodeccopa A.I'.I'e oTKphIBaeT cBe-
TosleuebHOe oT/AeseHue. biaromapsi cBoeMmy Bpaueb-
HOMY U o0ImiecTBeHHOMY aBTopuTery B.®.Bypremopd
IIOJIy4MJI KpPYIIHBIE II0KepPTBOBaHUA OT 'ocyzapblHu
Nwmneparpunpl Mapuu ®eo0poBHBI Ha JJaJIbHEUIIIEE
passurue otaenenusi»! [6] Ho Begb aBTOpUTET He
ABJIAJICA TIOKA JlaXKe JIOKTOPOM MeJUIUHBI!

* K ¥

Brapumup ®enoposuy Byprenopd (1864-1935)
OBLII CBIHOM [TOYTOBOTO YMHOBHIKA. CEMBS 4aCTO IIEpe-
e3Kajia: POJUBIIKCH B OTHOM U3 cesl Hikeropoackoi
rybepHuy, BaagumMup yamiics B ye3JHOM YUHJIHUIIE
r. Estabyru, moToM B IporuMHa3uu r. MeH3eJInHCKa, a
okoHum B 1883 r. rumuasuio B r. Cumbupcke — BMe-
CTe C 30JIOTBIM MEIATUCTOM AJIEKCAH/IPOM YJIbSTHO-
BeIM. Ho 3atem ux mytu pazouutuce: B.®.Bypreiopd,
IIOCTYIIUB Ha MeAUIUHCKUH (akynpreT Kazanckoro
YHUBEPCHUTETA, OKOHYMII ero B 1889 1. [6,7] A Gom-
6ucra A.J1.Y1pssHOBA — ITOBECHJIN.

B 18901896 r. OH ci1y»K1JI CBEPXIITATHBIM OPJU-
HATOPOM B YHUBEPCUTETCKON KIMHUKE Tpod. A.I'.Te;
BaaguMupy mopydusiu 4uTaTh Kype M0 CUDUIUCY
U KOXKHBIM 0OJIE3HAM CIIyIIaTeTbHULIAM aKyIIepCKIX
KypcoB. Kpome Toro, OH 3aHUMAaJICsS THCTOIIATOIOTHEH
kozku y nmpod. H.M.JTro6umoBa.

IIpu stom B.®.Byprcmopd 3apabaTeiBays Ha
JKU3Hb M MEJIUIUHY CIY3KOOH... IO IOYTOBOMY Be-
JlIoMCTBY — elife B 1886 T. OH M0 HAaCTOSTHUIO OTIIA
ycTpousics paboTaTh Ha meHTpasbHYI0 KazaHckyio
TeserpadHyIo cTaHIHIO. B KauecTBe Bpada mo4rto-
Bo-TesterpadHbIX yupexieHuid Biagumup 6oposics ¢
snusieMuei xonepsl getoM 1892 r. Ho u syekTporex-
HUKY OH KaK TeJierpaduCT 3HaJI XOPOIIIO — 3TOT (PaKT,
BO3MOIKHO, CBITPAJI POJIb IIPH BBIOOpE KaHAMAATA HA
moe3nky B Finsens Medicinske Lysinstitut.

3a 1890-e rr. Bragumup ®enopoBud BbIPOC B UU-
HAaX JI0 KOJIJIEZKCKOTo coBeTHHKA B 1901 1., a B KJIMHUKE
OH 3aHSLI JIOJIPKHOCTB cBepxinTatHoro (1897), a 3arem
u mrataoro (1900) accucrenra.

B atom niecatuiiernu B.®.Bypreaopd Havan u my-
ommkoBatbes: «K Bompocy o tuM@aHTrIoOMax KOKHI»

(1894); «Cryuait ymemsienust membri virilis B aBep-
HOM mpoboe (1895); «Ciyuait pazButusa psoriasis
vulgaris Ha py6Iiax IOBEPXHOCTHO-Y3JI0BATOTO Cr(HU-
supa» (1897). B aBrycre 1897 1. OH IPUHSAT ydacTue
B XII MexayHapOZHOM MeEJUIMHCKOM KOHTpec-
ce B MoCcKkBe — IPOZIeMOHCTPUPOBAJL JOCTUIKEHU
B aiiekTpoTexHuke (coobinenne «Nouvelle batterie
electrique pour I'eclairage electriqui (medicinal), rour
la galvanocaustique, pour le charge des accumulateurs
et rour d’autresbuts de labore toir») u dororpadun.
Nwm 6pu1 uzsan «@ororpaduueckuid aTyrac KOXKHBIX
U BEHEPUUECKUX 00Jie3HeH / cOOCTBEHHbBIE KIIMHHU-
yeckne HaOmoeHusi» (Kaszaup, 1897) — Habop ¢o-
Torpaduil 60JILHBIX 10, BO BPEMs U MOCJIE Kypca
neuenus. A B 1899 r. Bnagumup ®emopoBud caemnan
nokiaz «O IOBTOPHOM 3apakKeHUU CU(UINCOM»
Ha VII Cresze ObmecTBa pycCKUX Bpadeil B IaMATh
H.N.ITuporosa

B 1902 r. on 3amuTui B Kazanu siuccepranuio Ha
CTeNeHb JOKTOPA MeJUINHEI 110 TeMe « OCHOBBI yue-
HUI 0 KpacHOM OTpyOeBuiHOM Jutiae Pityriasis rubra
(F.Hebra) u omsIT uccaeqoBaHus Ipu HeM obOMeHa
a30TCOEPIKAIIUX BEIIECTB», BHINIOJIHEHHYIO B J1a00-
paropuu dusuosorndeckor xumuu mpod. A.A. 1 ep-
bakoBa, 1 6bLT H30paH soreHToM Kadeapsr A.I.Te.

Kaxk sierko BuzieTh, lupus vulgaris u ee jieuenvie He
SIBJISUTEICh TIPEAMETOM uccaenoBanuii B.®.Bypreaop-
¢a. 3aT0 110 3TUM BOIIPOCAM AKTUBHO ITyOJINKOBAIICS
JIDYTOH acCUCTEHT Tou ke Kadenpbl — 1. M.T'ummesns:
«/IBa ciyJas MIOCKO3MUTETHATBFHOTO PAaKa, PA3BUBA-
forerocst Ha pyb6rax lupus» (1898); «biaronpusaraoe
JleficTBMe PEHTTeHOBCKUX Jiy4yell Ha lupus vulgaris u
MOOOYHOE BJIUSTHHUE UX HAa KOXKY U Ipuzatku» (1899).
B 1900 r. U.M.I'uMMeJTh 3alIUTUII JUCCEPTALINIO HA
CTeleHb JOKTOpa MeaguiuHbl « K Bomrpocy 06 oTHoIIIe-
HUH BOJTYAHKH K TyOepKyJie3y: DKCIePUMeHTaTIbHOe
HCCJIEZIOBAHYE» , BHITIOJIHEHHYIO Ha Kadezpe maToso-
THYECKOH aHATOMHUH.

B mae 1901 r. on npucian u3 Ilapuxka B peiak-
[MI0 XapbKOBCKOTO «PyCcCKOTO 3KypHasia KOKHBIX U
BeHepudecKux 6osiesHell» crarbio «Jleuenue lupus
vulgaris mo merony ®uH3eHa IPHU [IOMOIIU alapa-
Ta yIOPOIeHHON KOHCTpyKnuu Lortet u Genoud»,
ony06JIMKOBaHHYIO B aBrycroBckoM HoMmepe (T. II,
c. 290-294 — o ueti cm. [8]). Hakonen, B 1902 r., oa-
HOBpeMeHHO ¢ B.®.Byprcaopdom, U.M.T'ummesns 6611
n3bpau gorneHToM. Ho mpu pacnpeneneHun Kypcos,
KOTOPBIE UM IIPE/ICTOSJIO YUTATh B HOBOU KJIMHUKE,
Bypremopdy mocranach «doroTepamnus B IpUMeHe-
HUU K JIEYEHUIO KOKHBIX 3a00€eBaHui», a ['mMme-
10 — «[larosioro-anaroMuYecKrie '3MEeHEeHU KOXKI».

006 Bane MuxaiiyioBuue I'uMmmersie, OKOHUMBIIIEM
B 1895 r. mepunuHckuii pakysnprer B Kazann no ka-
denpe A.T'.T'e, MokHO y3HATh B IHTEpHETE JINIIIH TO,
uyto poauiicsa oH 20.02.1871 r. B Camape, B IBOpSH-
ckoit cembe (Benrepos C.A. Kputuko-6uorpaduye-
CKHUU CJIOBaph PYyCCKUX mucaTesien 1 yueHbix. — CII6.,
1889-1904), n uro B 1911 r. uepHOCoTeHel 'uMMeETTH
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ObLI IEpeBe/ieH peakIMOHHBIM MUHHCTpOM JI.A.Kacco
B XapbKoB 3aBe/1oBaTh Kadeapoi (Jlecosoit B.H., [Tep-
nesa JK.H. PykoBoauTenu kadeaps! JepMaTOJIOTHU U
BEHEPOJIOTUH XapbKOBCKOU BBICIIEN MEUITMHCKOU
IIIKOJIBI B UCTOPHUYECKOM acriekTe. VIHTepHeT-pecypc
zavantag.com>docs/3624/index-129635.htm).

B.®.Byprcamopd cras 5KCIepToM IO CBETOJIe-
yeHwuio 3a 7 mecanes 1900 r., — HauuHag ¢ 1 mapra,
koryia A.I'.T'e koMmaHAMPOBAJI CBOETO ACCUCTEHTA JJIsI
U3y4eHUs1 HOBOTO MeTozia (poTOTepanuy BOTIAHKH Y
H.P.®Oun3eHa v npruobpeTeHUs COOTBETCTBYIOIIEN aTl-
rapatypsl. IIpuiepKuBasch HCTOPUYECKOTO aCIIEKTa,
yTouHuM, uTo Byprcziopd Hauas cBoe TypHe c... [Tetep-
Oypra, rje yxe pabotaau GUH3EHOBCKHE CBETOJIEUED-
HBIE anmaparsl. 371eCh K€ OH, KaK MOYKHO JIOTaZlaThCA,
Bcrpeuasicst ¢ Mapuein ®@eopoBHOU
U IPOU3BEJT HY>KHOE BIIEYAT/IEHHE.

W3 nmociieayoiiero mojayroaa
OH mpoBeJ B JlaHuM Bcero /iBa Mecs-
[1a, OTYACTU 3aHATHIE ITOCENeHNEM
rocuuTasel U KJINHUK, I7le CBETOJIe-
JeHHe He IpuMeHs1och. Kpome 3T0-
ro, B.®.Byprcaopd usyuas seuenve
(MenmKaMeHTO3HOE) MPOKAYKEHHBIX
B I'erbcHTGOpPCKOM yHUBEpPCHUTE-
Te, 3HAKOMUJICS C HETAaBHO OTKPBI-
TOU KJIUHUKOU B CTOKIOJIbME, HO
JloJIpIIIe Bcero mpobsut B Bepaune
u Bene, paboras y Beaymux gep-
MAaTOJIOTOB — IJIaBHBIM 006pa3oM y
M.Kanomiu.

Bepuysmnch B Kazansb, Kyzia yxxe
npubsun U3 JlaHUU anmapartypa u
WHCTpyMeHTapui, Baagumup Oe-
JopoBud (puc. 6) 3aHAJICA MO PYKOBOACTBOM IIPOQd.
A.I''Te (B TpaKTOBKe aBTOPOB [6,7] — «COBMECTHO C
mpodeccopoM») OpraHu3aled B KIMHUKE CBETO-
seuebHOTrO 3a1a. Cro/1a JOKHBI OBLIM MOCTYIATh
Ha jieueHrue 00JIbHbIe BOJIYaHKOW u3 11 rybepHUi,
cMexHbIX ¢ KazaHckou.

ABTOpBI [6] OTMEUAIOT, UTO 3/1ECH, IOMUMO JIBYX
OOJIPIINX € YETHIPbMs KOHIIEHTPATOPAMU allllapaToB
duH3eHa, UMeJIcs elle P COTHEUHBIX JIMH3 U ObLI
BBICTPOEH CITEIIUAJIPHBIN OapaK JiJIsl COTHIIEJIEUeHUS
B JieTHee BpeMs. Kpome oOmupHO# amOyiaTopuy,
paboTasIo CTaFIOHAPHOE OT/IeJIEHE CO CIEeITNATbHBIM
IITATOM aCCUCTUPYIOIIETO IIEPCOHAIIA.

«CostHeuHbIe JTUH3BI» 110 OUH3EHY BUAHBI U Ha
puc. 1 (Ha mkady), u Ha puc. 5, 8 (Ha IOJIOKOHHUKE).
ITo ciioBaMm coBpemMeHHUKA [1], 3TH «IIJIOCKO-BHIITY-
KJIble YyedeBUIbI» AuameTpoMm 20—40 cm cocTosiiu
W3 JIBYX CTEKOJI (IIJIOCKOTO U BBHIMIYKJIOTO) B METHOU
KOJIBIIEBOU ompase. IIpocTpaHCTBO MeXTy HUMH 3a-
MOJIHSJIOCh «QMMHUAYHBIM PACTBOPOM CEPHOKHCION
MeZ1», a KpeIlJIeHUEe TI03BOJISIIO OIYCKaTh, TOJHUMATh
U ITOBOPAYUBATh JINH3Y, 00pAIIaeMyI0 K COTHILY ILJIO-
CKOU CTOPOHOU M KOHIIEHTPHUPOBABIIYIO JIy4Iu. Cum-
TaJIOCh, UYTO STOT PACTBOP, IPUMeHeHHBIH PUH3eHOM

Puc. 6. Bnagnmunp ®enoposuny
Byprcoopd (1864-1935)

U B 3JIEKTPOJYTOBBIX alllapaTaX, «OXJIAK/IAeT» CBeT,
IOTJIOIAasi OOJIBIIYI0 YacTh HH(MPAKPACHBIX JIyYel
U 3a7iep:KUBasg KpacHbIe, OPAHIKEBBIE U JKEJIThIE, HE
WMEBIIHE 3HAUEHUS U3-3a CJIa00U OaKTEpPUITUTHON
cocobHoctu. Torza Kak cuHue, (PHUOIETOBBIE U YIIb-
TpacdmoIeTOBBIE JyUH, B 0COOEHHOCTH IIOCJIeTHUE,
IIPOXOZAT IOUTH OECIIPEITCTBEHHO.

M.C.ITunpHOB [1] ocTaBUI CBOE ONMKCAHHE Ha-
JaJIbHOTO Hepuoza pabotsl B Kazanu:

«OTKpBITHE CBETOIEYEOHOTO 3aU1a <...> IIOCTIE0-
Basio 1.11.1900 r., HO paBUJIBHOE €ro QPYHKIIMOHU-
poBaHue Havasoch ¢ sHBapsa 1901 r. BBUy TOTO, UTO
3JIEKTpUYEeCKAas SHEPTHA JOCTaBJIsIACh HEAKKYPATHO.
3a HAXOAUTCA IIPU IepPMATOJIOTHIECKOH KINHUKE
YHUBEPCUTETA ¥ 3aHUMAET OJHY U3 IIPOCTOPHBIX KOM-
Hat. Anmmapat (o/1Ha Jiamma u 4 KOH-
[IEHTPATOPa C HEKOTOPBIMU APYTUMHU
MIPUHAJJIESKHOCTSIMH) OB IMOJTydYeH
B 1900 r. u3 Jlanuu nocse mpoBep-
ku ux Finsen’om. Ero ycrpoiictso,
YCTaHOBKA, a PABHO U JajIbHeNIee
(pyHKIIHOHUPOBaHNE AHAJIOTHIHBI
IIpeKHeH KOHCTPYKI[UU anrapaTa B
Konenrarenckom uHctuTyTe Finsen’a
<...>. Cuia Toka paBHserca 70 aMm-
nepam <...> npu 50 BoabTax. ATUM
anmapaToM IMOJIb30BAJICA U A JJIA
CBOUX HCCJIEJOBAHUN.

ITepBOHaYaTBHO 3aJ1 pACHIOJIATAIT
TOJILKO OJTHOW JIAMIIOHA, HO BCKOpE
SIBUJIACHh MTOTPEOHOCTH, BBUJLY 0OJIb-
IIIOTO HAILIBIBA OOJIBHBIX, BO BTOPOM
amnmapare, KOTOPbIA U ObLI, KaK U
MIePBBIN, MIJIOCTHBO HOKayIoBaH Ee
Nwmneparopckum BesrmuectBom ['ocynapsiaeit Mmre-
parpurneir Mapueii ®enopoBHoi. Bropoii annapar He
OTJIMYAJICS OT IIEPBOTO U HAYaJl CBOIO JIEATETHHOCTD

Puc. 7. Annapat ®uH3eHa-PeliHa
[Nsi CBETONEYEHNSt OQHOro nauveHTa [1]
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¢ amrpesia 1902 r. C Becusl 1903 1. 3ayn oboraruics
nByMs anmapatamu Finsen’a-Reyn’a».

Anmnapar ®uH3eHa-PeliHa JJ1s1 CBETOIEUEHUST O/1-
Horo 60JibHOTO (pHUcC. 5, 8) ObLI ITpe/IoKeH Hubcom
dunzeHoMm u Akcesiem Peiinom B deBpaie 1903 r.
C IeJIBI0 CZIeJIaTh (POTOTEepaNHIo BOJTYAHKH JIEeIIEBIIE.
Tako# ammapat (puc. 7) coCTOsI U3 AyTOBOU JIAMITHI A
(Tok 20 ammep, HanpsKeHUE 55 BOJIBT) U cobupa-
TEJIbHOU CUCTEMBI B, 110 YCTPOUCTBY IOX0KEH HAa KOH-
LEHTPATOPHI CBETA «UETHIPEXCTBOJILHOTO» allllapaTa.
B pexsiame mucaiv, 9YTO HOBBIM IPUOOP OKA3BIBAET
TaKoe ke jieueOHoe merictBre Ha lupus vulgaris, uro u
60JIbIION (PUH3EHOBCKHH, HO JIOCTyITHEE TPAKTHUKYIO-
LM BpayaM I10 BeJINYUHE U IeHE.

* K ¥

XoTs1, 10 MHEHUIO aBTOPOB [6, 7], B.®.Byprcmopd
PYKOBOJIIT pabOTOM CBETOJIEUEOHOTO 3aJ1a, O €ro Jesi-
TeJIbHOCTH OHU TOBOPAT OY€Hb CKYTIO, 6e3 udp, OTMe-
Yasi JIUIIb cucTeMaTuueckoe pororpadupoBaHue BOJI-
YAHOYHBIX OOJIbHBIX (JIasKe CTEPEOCKOITMUECKOe — JIJIs
OoJtpiel pebeHOCTH) U HAaKOIUIEHHE THCTOJIOTHYe-
CKUX ITPENapaToB KOXKHU B MHTepecax yu4ebHOro Iporiec-
ca, a U3 MyOJIMKAIUH 110 CBETOJIEUEHHIO YIIOMUHAIOT
sk [9]. OgHako usdBecTHO, uTOo B.®.Byprenopd
pe3eHToBaJ ocTmKeHnsA KinHuk A.I'.I'e B cBeToJte-
YeHUH Ha psiJie IPeCTaBUTETBHBIX (DOPYMOB.

Taxk, Ha 7-M koHrpecce 'epmaHCKOro Aepmaro-
joruyeckoro obmiecrsa B mae 1901 r. oH coo0Iua
([1], c. 154), uro B Kazaunu u3 24 ciayuaes lupus
vulgaris B Tpex y:ke MoJIyueHo usjeueHue, y 16 60b-
HBIX — YJIyUIlleHHe, a ¥ 5 O0JIbHBIX JIeUeHUE TOJIHKO
Hauato. B 5 ciryuasx lupus erythematosus y 2 6016HbIX
IOJIyY€HO 3HAYUTENIBHOE, Uy 2 — KaXKyIIeecs yiIydIie-
Hue; 1 60JbHOU IPEKPATUII JIEUEHHE TI0CIIE TIEPBOTO
ceanca. 113 8 ciyuaes ulcus rodens B Tpex HOJIy4eHO
IIOJTHOE U3JIeUueHNe, V 4 MaIueHTOB — «YJIydIllleHue,
JIOCTOWHOE YJIUBJIEHUSI», U Yy OJTHOTO OOJIBHOTO — 3a-
MeTHOe. B 3 ciryuasx acne rosacea Tak:ke JOCTUTHYTO
3HAYUTEJIbHOE YIIyUIlIeHUE.

3—-10 auBapa 1902 r. B MockBe IPOXOAUJT
VIII cpe3n Ob6miecTBa pycCKUX Bpaued B IMaMATh
H.N.ITuporosa. Ha ceknimu KO>KHBIX U BEHEPUYECKUX
6ose3neit B.®.Bypreaopd B oknaze «O 3HAaUEHUH
CBeTOJIeueHus 1o crioco0y PuH3€eHa B IEPMATOIOT I »
(c nemoHncrpanuei 6oee 400 dhororpadwuil) moaBeT
HUTOTH Tojia paboThl cBeTosieuebHOoTOo 3ama ([1, c.161-
162], [10]):

«W3 82 60NbHBIX, ITOJIB30BABIINUXCS JIEYEHUEM,
40 60JIbHBIX OTHOCHJIUCH K lupus vulgaris, 13 KOTOpbIX
y 3 Bce BUIUMbIe IPU3HAKH 3a00JI€BAHUA YIKe UCIE3-
s, 14 60JIbHBIX HAXO/IWJIMCh HA IyTH K BbI3JI0POBJIE-
Hu1o, y 20 HabJI0a710Ch TOKA YIIyJIIeHue, Y OZHOH
60JIbHOH (TIOpa’KEHHE TOJIOCTH HOCA) JIEUYEHHE JIAJI0
OTpHUIIATETBHBIE PE3YJIBTATHI, U 2 O0JIBHBIX CKPBLIINICH
U3 HabJIIoieHuA.

W3 11 6oapubIX lupus erythematosus mosiaoe
HCcUe3HOBeHHe 60s1e3HU OBLIO ITOJIyUYeHO y OJTHOTO, Ha

IIyTH K BBI3/JIOPOBJIEHUIO0 HAXOJWJIUChH 3, B IEPUOIE
VIy4IIeHUs — 5, COMHUTEIbHbBIE PEe3YIbTAThI IIOJTY-
yenbl y 2. V3 20 GosbHbIX ¢ epithelioma 4 momyuwnu
n3JIeueHne, Ha IIyTH K BBI3ZI0POBJIEHUIO HAXO/IUIINCH 4,
y 11 niostydeHo yJiydiienue, 1 y 0{HOTO — COMHUTEIb-
HbIe Pe3yJIbTaThl. JHAUUTEIBHOE YIIydllleHrne ObLI0
mostyueHo y 1 60s1bHOTO ¢ carcinoma in regione auricul.
sin. B ocranpHbIX ciaydasx (angioma cavernosum,
tuberculosis verrucosa, ulcus molle o 1 ciayuar)
pe3yJsIbTaThl OBIJIM COMHUTEJBHBI, a ¥ 2 O0JIBHBIX
c alopecia areata pe3yJIbTaThl [I0Ka HE BbISICHUIIUCHY.

Bckope B.®.Bypregopd cHoBa otnpaBuiics 3a
rpanulyy (o opUITUAIFHON BEPCUU — JJIS JaJIbHEN-
IIer0 COBEPIIEHCTBOBAHUSA KINHUUECKUX METOJUK
cBerosieuenus mo ®uHzeny). PakTUYECKHU K€ OH
B dpeBpasie-mapte 1903 r. connpoBokzan B KoneHnraren
Mapuio ®enopoBHY, 03HAKOMMUJICA C HOBBIMU U eAMU
JIATCKOT'O y4eHOTO. M, KaK 00bIYHO, ITOTHO ITOpaboTat
B Bene u bepiuge...

IIlnogom moe3aku crano co3zganne B KazaHckoMm
YHUBEPCUTETE KOMUCCHH II0 BOIIPOCY JIEUEHUs Kpac-
HbIM cBeToM ocibl (Variolae verae). Byprcaopd 6611
n3bpaH cekpeTapeM KOMHUCCHUU, JUYHO BeJI OIBITHI,
MIOATBEPAUBIINE IPABUJIBHOCTD yueHUs DUH3eHa;
JIeMOHCTpHUPOBas 60bHBIX B KazaHckoMm ob1iecTBe
Bpaueii. Ho pesysnbratoM ero 6ypHOU JeATETbHOCTH
0Ka3aJ1ach JIUIIb HEOITyOJIMKOBAHHAS CTaTh « OTIBITHI
JIeYeHUsI OCITBI B KpacHoM cBete 110 Finsen’y» [7].

10 sauBapsa 1904 r., Ha IX IIuporoBckoM cbre3zie B
[TerepOypre soneHT B.®.Bypreaopd cuenan qoxian
«Htoru ¢pororepanuu Finsen’a 3a Tpu rojia mpuMeHe-
Hus ee B KazaHCKOU YHUBEPCUTETCKOM JIEPMATOJIOTH-
JecKod KinmHuKe» [11]. ABTOp He IIpeicTaBuII JOKJIAT
wiu aBropedepart, HO B IPOTOKOJIe 3aUKCHPOBAHBI
PAZ €0 BBICTYIZIEHUH B IPEHUSX U PEAKITNA KOJLJIET.

ITo moBoay mokiazna bypremgopda B npeHHAX
BBICTYIIAJIA NETEPOYPIKIIBI, CAMU CBETOJIEUEHHEM I10
drH3eHy He 3aHIMAaBIINECA U CKENTHIECKU CMOTPEB-
IIMe Ha 3TOT METO/, ¥ €T0 yBJIeYeHHBIX HeopUTOB. Taxk,
npodeccop T.I1.ITaBnos (1860—-1932), 3aBemyromumii
Kadepol KOKHBIX U BEeHEPpUUECKUX 00Jie3Helr BoeH-
HO-MEJIUITMHCKOH aKaJIEeMUH, He OTpHIasi 6J1aroTBOp-
HOTO BJIUSHUS CBETOJIEUEHUS B HEKOMOPHIX CITydaax
BOJIYAHKH, YCOMHUJICS, UTO HOBBIM METOJ, 3aCTaBUT
3a0bITh Bee peskHue. OH caM, IPUMEHSS CTaphle CII0-
co0OBbI ¥ He IToI0Upast CrieNnaaIbHO MaTepUaT, JOCTUTA-
eT 6oJiee BBICOKOT'O IIPOIIEHTA BbI3IOPOBJIEHUSA U IIPU
lupus vulgaris, u pu lupus erythematosus. Te 7,5 %,
kotopble maet B Kazauu mpu lup. eryth. cBerosieuenue,
He TOBOPAT 32 ero JOCTOUHCTBO.

Bosiee comepxarenpHo U He 6€3 0 UPOHUU
MMOKPUTUKOBaN Jokiana kasauna JI.IT.IMadup (pos.
B 1859 r.), accucrent crosuusoro »KeHckoro memu-
nUHCKOro nHertutyTa [11]:

«CoMHeBaThCs B TEPAIIEBTUIECKOM 3HAUEHUH CBe-
TosiedeHus 110 OUH3EHY IPU BOJTYAHKE HETh35I — IIPO-
[IeCC 80 MHO2UX CAYUAsX HECOMHEHHO npoxoautT. Ho
9TOOBI TOJIKOBATh 00 U3JIEYEHHUH, HY>KHO HAOJII0aTh
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JIeUeHHBIX OOJIPHBIX B TEUEHUE IIPOJIOIKUTEIIBHOTO
BpEMEHH, 1a0bl BHIACHUTD BOIIPOC O OOJIBIIEN WJIH
MeHbIIIeH YacToTe BO3BPATOB. BeJb /U1 MpaKTHIeCcKo-
r'0 Bpaya Ha [IEPBOM IIJIAHE CTOUT TOYHOE U, KOHEUHO,
becnpucmpacmHoe KJIMHUYECKOE HAOJIIOIeHTE

Bnecrsmee coobmenue si-pa Byprezmopda, cBu-
JIETEJILCTBYIOIIEE O HEYTOMHUMOW SHEPTUH JesATesen
Kazanuckoro cBerosieue6HOTO Kabu-
HETa, a TAaK)Ke 0 0J1aroyCTpONCTBE U
VZIOBJIETBOPUTEJIBHBIX MATEPUAIb-
HBIX YCJIOBHSX DTOTO yUPEKAEHUS,
He /IaeT, OJHAKO, YKa3aHUN HaCYeT
JIAJIbHEUIIIEH CyIH0BI BOTUAHOYHBIX
00JIBHBIX — KAKOBOE 00CTOATENb-
CTBO 0053BIBaeT K OCTOPOIKHOCTHU
B BBIBOZIaX 00 mzsieueHnn. Henp3s
COMHEBATHCSA, YTO OOJIBHBIE BBIXO-
IUIUu U3 KabuHeTa B COCTOSHUU,
ecJIM MOJKHO TaK BBIPA3UTHCH,
«bectsamero yayamenus». Ho, k
COKaJIEHUIO, MbI BI/Ien y Hac B I1e-
Tepbypre B 1902—-1903 rr. cityuai,
JIoJIro JleueHHbIN B KazaHckoM cBe-
ToJIeueOHOM KaOWHETE, HO BCKOPE
JKe TI0CJIe JIeUeHUs IPEeJCTaBIIAB-
WY KAPTUHY BOJTYAHKY B pasrape.

Yo 2Ke KacaeTcs JIeYEeHNUsI CBe-
oM lupus erythematosus, To B c006-
IIEHUAX He BUTHO CTPOTOTO Pasrpa-
HUYEHUA IePUOZIOB 3a00JIeBaHUSA C
TOYHBIM KJINHIYECKUM OITHCAHUEM.
CBeT MOXKeT OBITh MPUMEHEH BO
BpeMsI OCTAHOBKH IIPOTPECCUBHOTO
xoza 6os1e3un. Ho B pa3rap ocsieZfHET0O OH MOXKET, KaK
BCSAKHH Pas3/pakarmoIui crmocod, BhI3BATh OBICTPOE
pacmpocTpaHeHUe Iporecea <...>».

B.®.Byprcziopd oTBETHII, YTO B COOOIIEHUN OH
TOJIPKO MPEACTABUJI UTOTH CBOUX TPEXJIETHUX Ha-
OJTr0/IeHUI HaJT JEWCTBUEM CBeTa o crocoby dPuH-
3€Ha, He BJIaBasich B OAPOOHOCTH, KOTOPBIM MECTO B
moApoOHBIX oTyeTax. Ho Bce KIIMHUUYECKHEe OOJTbHbIE
BOIIIEAIINE B CTATUCTHUKY, OOCTABJIAJIUCH CO CTOPOHBI
HAOJTIOZIEHNS U PeTUCTPALINH TaK JKe, KaK U IPyTHe, U
HeT OCHOBAHUH 10/I03PEeBATh UHOE.

Jlpyrue MeTOAbI JIeUeHHUA BOTYAHKH IIUPOKO
nmpuMeHsI0Tcs B KazaHCKOW JlepMaToI0rudecKoi
KJIMHUKE, ! HEPEJIKO Y OJTHOTO U TOTO ke OO0JIBHOTO
BOJIYAHKA JIUIA, JIeYUMas CBETOM, JIEUNUTCS Ha Ty-
JIoBHIIe ApyruMHU cpezicTBaMu. OTHAKO CMeIlIaHHOe
seuenue (kombuHanusa Meroga ®uH3eHa ¢ IPYTUMU)
IIPOTUBOPEYIIIO OBl OCHOBHOMY ITPABUJTY IIOCTAHOBKH
SKCIIEPUMEHTOB, JJIs1 YUCTOTHI KOTOPBIX TpebyeTrcs
yCcTpaHEHUe BCAKUX JPYTUX areHTOB, KDOMeE HCIIBITY-
€MOro — CBEeTa.

OTHOCUTENBHO CBOel craTuctuku Bypregopd
cKasaJl, 4YTO y HEro MmporeHT 00osbHbBIX lupus vulgaris,
HU3JIEYeHHBIX CBETOM, celiuac paBeH 15,5%. Iludpa
9Ta He MMeeT aOCOTIOTHOTO 3HAYEHHUS U ITOCTEIIEHHO

Puc. 8. Hunec Probepr ®uH3eH
(1860-1904)

yBeJIMUuBaeTcs 3a cuet tex 84,5% O60JMbHBIX, 60JIb-
IIMHCTBO KOTOPBIX €Il[e IIPOJI0JIKAET JIeYeHEe TPU
SIBJIEHUSIX IPOTPECCUPYIOIIETO YIyUIlIeHUs. Y CAMOTO
duH3eHa O6JIATONPUATHBINA PE3Y/IbTAT CBETOJIEUEHUS
OOBIKHOBEHHOU BOJIYaHKH JIOCTUTHYT B 94 %. B oTHO-
mennu lupus erythematosus ero meroz maer MmeHee
BEepHbBIE Pe3YJIbTAThl, HO BCTPEUYAIOTCS CIy4au, I/
CBET JIEHCTBYeT ObICTpEee APYTHX
croco00B U BeeT K NU3JIEYEHUIO
TaM, I7ie OHU He/IeHCTBUTEIbHBL.

CobOCTBEHHO, CCHIJIKM Ha aB-
toputer H.P.®OuH3eHa u 6bLIH
[JIaBHBIM apTyMeHTOM Ka3aH-
na B cBoio 3amury [11]: «Me-
Tog PUH3EeHA, MOKOSIUICA
Ha MPOYHBIX HAYYHBIX YCTOSAX,
ONUPAaEeTCs B TO Ke BpeMs Ha
e/INHCTBEHHYIO B CBOEM pOJie
CTAaTUCTUKY, OOHUMAIOIIYIO B
HacTosIee BpeMs OoJiee yem
1000 ciryuaeB, HaOJIIOIABIIIXCS
B ogHOM Lysinstitut’e. [Ipuko-
BBIBas K cebe 0coboe BHUMaHTE
BpauebHOTO MUpA, 3TOT METO/T
<...> 3a IIOYTH JEeCATUJIETHUN
[ePUOJ] CBOEro IPUMEHEHHUS B
JlaHuu ycrnes 3HaYUTEIFHO pac-
MIPOCTPAHUTHCS 32 €€ TPe/IEIbl,
npuobperasi Bce Oosiee u 6oiee
CTOPOHHHKOB CpeIu Bpaueu U
COBEPIIIEHHO HCKIYUTETHHOE
JloBepHe cpeay 6OJTbHBIX.

W 3/INIIHAT 7K€ CKeIITUIIU3M
[IPEJICTABJISIET TAKYIO JK€ KPAHOCTD, KaK YBJIEUEHUE».

MeK/y TEM JIHU CO3/1aTesi HAyIHBIX OCHOB CBe-
TosieueHus (puc. 8) ObLIN yiKe COUTEHBI.

I[To OKOHYAHUU BHIIIEONUCAHHBIX MPEHUN
JI-p A.M.JIaHT HAIIOMHHJI KOJIJIETAM O TsDKeJIon 0o-
sie3Hu OUH3EHA U MPEJJIOKUII ITOCTIATh TeJIErpaMMy
saypeaty HoOesieBCKOU MpeMUH C TTOKEJIAHUEM CKO-
PEUIIIET0 BhI3IOPOBJIEHHS, UTO U OBLIO €/ITMHOTIIACHO
npuHsaTo. Ho HU moKenaHus, HU JIeYeHe CBETOM He
nomoryiu — 24.09.1904 r. Husnbe ®rH3eH ckoHYaIcA
B KoneHrarese.

* * %

Beisien 3a B.®.Byprenopdom 10 sauBapsa 1904 r.
BIIEPBBIE IIPECTABUJI IIJIOBI CBOETO TPyZAA JPYTOH
accucteHT kAuHUKU pod. A.I.\I'e. CoobuieHuio
M.C.ITunpHOBa «Pe3yabTaThl MATOJIOTO-TUCTOJIOTH-
JecKoro uceseaoBanus Bosdanku (lupus vulgaris),
JIEUEHHO! KOHIIEHTPUPOBAHHBIM CBETOM IIO CIIOCOOY
Niels R. Finsen’a» B mpoTtokoJsie IX [THporoBcKOro
cweszna [11] orBeneHo 7 cTpaHull. A HAUHMHAIOCH OHO
¢ HATIOMUHAHMUA, YTO /IO CUX II0P pe3yJIbTaThl aBTOPa
MIPEJICTABJISII PYTOU:

«Ha npouwtom IIuporosckom cweszne I-pom
B.®.Byprcaopdom O6bLIH MOKa3aHbl HEKOTOPHIE U3
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MOUX MUKPOCKOITMYECKUX IIPENapaToB, OTHOCAIIINXCS
K JJAHHOMY BOIIPOCY. ACCOPTHMEHT IIPenapaToB ObLI
HEBEJINK U OJHOOOpPAa3eH, /1aBas MOHATHE O IPUPOJE
TOJIBKO HEKOTOPBIX JereHepaTUBHBIX IIPOI[ECCOB,
IIPOUCXOAIMMNX B MUKPOCKOIINYECKUX 3JIeMeHTaxX
BOJTYAHKU BO BpeMsI JIeueHusA. FIHTepec e UX 3aKJITI0-
YasIcs B HATMIHOCTH SICHBIX IIPI3HAKOB PACCACHIBAHS
JIFOTIO3HON WH(IIBTPAIUH ITyTeM (haromuTo3a JIEHKO-
OHUTAMU TUTAHTCKUX U STTUTETHOUIHBIX KJIETOK <...>.

B Hacrosee BpeMs mojiBepress 06paboTke Bech
MaTepHuas, KAPTHHY PACCACHIBAHUSA JIOMO3HOTO WH-
¢mibTpaTa U 3aMeHy ero pyOIlOBOM TKAHBIO MOKHO
VSACHUTD cebe BITOJTHE <...>».

Jlayiee aBTOp OmMcas MHKPOCKOIIMUECKHE Kap-
THHBI B ITUHAMUKE JIeUeHUs cBeTOM 10 DUH3EeHY
OOBIKHOBEHHOU BOJTYAHKHU Y 6 OOJIBHBIX, Y KOTOPBIX
B OOIIEN CJIOKHOCTU ObLIH B3ATHI 105 KYyCOUKOB MH-
(GMIBTPOBAaHHOU BOJTYAHKOU KOKH — KaK IPHU OCTPOH
peaknuu Ha cBeT (ToTyac, uepes 1, 2, 3 u 4 cyTok mocyie
ceaHca), TaK U IOCJIe ee Ipekparienus (mocie 1, 2, 3,
4,5 1 6 cearcoB). I3MeHeHU B KJIETKAX BOJTYAaHOUHOH
IPaHyJIEMbI U OCBOOOK/IEHHE KOKHU OT NHPUIbTPATa
3aBHCEJIN OT HACTYNAIOIIETO IO/ AeHCTBUEM CBETA
BocnaneHus. OHo, 060CTpsAACh IPU TOBTOPHOM BO3-
JEeUCTBUH, CIIOcOOCTBOBajIa T'ubesiu BCe HOBBIX dJIe-
MEHTOB I'PAaHyJIEMbI, MEHBIIIAS YaCTh KOTOPBIX 32 CUET
IIPOTPECCHUBHBIX IIPOIIECCOB YUACTBOBAJIA B 3AMEIIEHITH
nedekra pyorom. CBeT MaIiI 3I0POBYIO TKAHb, YTO
[IPUBO/IAJIO K 0OPAa30BAHUIO «BEJIMKOJIEIIHBIX B KOC-
METHYECKOM OTHOIIIeHUH pyo1oB» [11].

Coobmienre M.C.ITnpHOBA HE BBI3BAJIO KDUTHKU.
II-p A.A.T'1e6oBCcKHE 6J1arokeaTeIbHO BbICKA3aJICs
B a7ipec paboTHI MOJIOJIOTO Ka3aHCKOTO ZIEPMATOJIOTA:
B JIOKJIaZIe TIOCJIEHET0 OH HAaIllesI ITOATBEPIKIEeHIE
CBOUM THCTOJIOTHYECKUM HCC/IEIOBAHUAM JEHCTBUSA
CBeTa Ha JIIONO3HYIOo rpaHysemMy B 1901 r., u ¢ yZ0BOJIb-
CTBHEM OTMETHL, UYTO «IOKJIAUUK J€TATIbHEE, YEM HTO
OBLIO OITyOJIMKOBAHO MHOIO, IIPEJICTABIUII 3/1ECH BOITPOC
0 ¢aroIuTO3€E MPU CBETOJIEYUEHUH BOTYaHK» [11].

ITo mauubiM [4], Muxaunn CemenoBuu ITuib-
HOB poamicsa B 1874 r. B OpeHOypre, r7ie OKOHUII
rumHasuio. C 1892 r. oH yumsicsa Ha MeJUITMTHCKOM
daxysnprere Kaszanckoro yuusepcurera. 3aech [1uib-
HOB, I10JIy4uB B 1897 r. AUIIJIOM JieKaps 110 KOXKHBIM
¥ BEHEPUYECKUM 0OJIE3HSAM, ObLI U30paH OPAUHATO-
poMm knuHukHN npod. A.I'.I'e, a HECKOJIBKO TTO3KE — ee
aCCHCTEHTOM.

B konrie 1904 r. M.C.ITny1pHOB YCHEITHO 3aII[UTHIT
B Kazanu juccepranuio [1] Ha creneHpb JIOKTOpa Me-
JULOUHBL. B Hell OH IOTYEPKHYJI, UTO CUUTAET CBOUM
HPABCTBEHHBIM JIOJITOM IIPUHECTH UCKPEHHIO 0s1a-
TOZIaPHOCTh TIIyOOKOYBaXKaeMOMY YIUTENIO ITpodec-
copy Asekcanzipy I'enpuxoBuuy I'e 3a paspelieHue
II0JIb30BATHCS KIIMHUIECKUM MATEPHUATIOM, KHUTAMHI
W3 ero MpeKpacHou OuOJIMOTEKH, 32 COBETHI U YKa3a-
HUs, IOJIy9eHHBIE IIPU COCTABJIEHUU JUCCEPTAIIUHI
¥, HAKOHEII, 3a CIeNHaJbHOe 0O0pa3oBaHue, IPUOO-
peTeHHoe moJl PyKOBOCTBOM Ipodeccopa. Uto xe

Kacaercs accucrenTta kauHuku B.®.Byprezmopda, To
aBTOP OTPAHHUYIIICS TJTyOOKOU ITPU3HATETLHOCTHIO EMY
«32 ICTUHHO TOBAPUIIECKYIO TOTOBHOCTH IOJI€TTUTHCS
CBOUIM OITBITOM U 3HAHUEM ».

IIpucrymas Kk paboTe HaJI iUccepTaIied B SHBape
1901 r., M.C.ITunpHOB mocTaBui cebe 3aadei mpo-
CJIEIUTH XOJT KJIMHIUYECKOTO TeUEeHUS BOJTYAHKU IIPU
ee jieueHUH 110 MeTony PUH3EeHA HAPAAY C IMATOJIO-
rO-THUCTOJIOTUYECKUMU U3MEHEHHSIMHI BOTIYAHOUHOMN
TKaHU OPU 3TOM. MBI He OyZleM OCTaHaBJIMBATHCS
Ha COJIeP>KaHUU ITOTO TPYZa, CHAOXKEeHHOTO 3HATH-
TEJIbHBIM KOJIMYecTBOM (poTtorpaduil marueHToB Ha
Pa3HBIX dTanax JIeYeHUs U PACKPAIIEHHBIX MUKDPO-
CKOITMYECKUX PUCYHKOB.

OTMeTHM JIUIIB, YTO TP MOJTOTOBKE OYaroB BOJI-
YaHKU K CBETOJIEUeHUIO (KOHTAKTHBIM METO/IOM C KOM-
Ipeccuen), MOKPhIBABIIHUE UX KOPOCTHI U YEIITyH 3apa-
Hee MAIlePUPOBAINCH Ba3eJIMHOM, UNgu. spermaceti,
KOHIIEHTPUPOBAHHBIM PACTBOPOM OOPHOU KHCJIOTHI
U BaHHAMH; IIEPEBA3KU C MALlePUPYIOIMINMHU Belle-
CTBaMH ITPOJIOJIKAINCH U B ayibHeleM. Hemocpe-
CTBEHHO IIepesi ceaHcoM (poToTepany HAa3HAYEHHBIH
JUTSI JIEYEHUST yIaCTOK OOMBIBAJICSI pACTBOPOM GOPHOM
KUCJIOTBI, a JIJI YAAJIEHUs )KUPOBBIX BeIlecTB — 3(pu-
pom. 3aTreM Ha KOKe OOBOJIMIICA CHHUM KapaH/IaIIoM
KPY?KOK JIHAaMETPOM OKOJIO 2 CM, U OOJIbHOU ITOCTY-
Imaji B cBeToJIedeOHBIN 3as1. 3/1eCh OH KasKAbId pas
IMOMEIAJICS IO/ OJTHOM U TOU ke TpyDOoU ammapara
duH3eHA, U 32 XO/IOM ceaHca HabIOAaIa OAHA U Ta
ke moMornHuma. OOIIUH Ke Ha30p OCYIIECTBIIIN
II0 OYepenH JIe’KypHbIe OPAMHATOPHI KJIMHUKH.

B3arsagel fuccepTaHTa Ha POJIb BOCIIAJIEH, JIeH-
KOITUTOB U (paronuTosa B pacCcachIBAHUU BOJTYAHOUHOH
uHMWITPAIU U 00pa30BaHUU HA ee MecTe pybia
yKe OBLIIN BKpAaTIle U3JIOJKEHBI BhIIIE. VX oTpakaroT
U aBTOPCKUE BbIBOJIbI, IIEPBBIE TPH M3 KOTOPHIX 3ByUaT
Tak [1]:

«1) Metozx ®uH3eHa I10 CBOUM OKOHYATEIHLHBIM U
KOCMETHYECKUM Pe3YIbTaTaM sIBJISETCA B HACTOSIIee
BpeMsI JIYUIIIUM U3 BCeX MPEJIJIOKEHHBIX V1T O0PHOBI
€ BOJTYAHKOU CTII0COOOB.

2) ITomo6GHbBIE PE3YTBTATHI 3aBUCAT OT IIOJTHOTO
VHUYTOXKeHU HHOWIBTPATA IO BIUSHUEM CBETA U
KpaiiHe KOHCEPBAaTUBHOTO JIEHCTBUS MOCIEHETO HA
TKaHb.

3) HerrpeMeHHBIM CJIEZICTBUEM JIEHCTBHUS KOHIIEH-
TPUPOBAHHOTO CBETA fABJIAETCA BOCIIATIEHUE, COCTAB-
JIsIrotee 06s13aTeJIbHOE YCJIOBHE JIJIsl 06J1arOTBOPHOTO
BJIMSTHUSA cBeTa Ha lupus vulgaris».

Haxonern, mpefgocTaBuM CJIOBO JJi OIIEHKU pa-
60161 M.C.ITHIbHOBA aBTOPUTETHOMY COBPEMEHHUKY.
Hwxkecnenymwomyto penensuio [12] Hamucan pemak-
TOp-U37aTesib « PycCKOTO KypHaia KOXKHBIX U BeHe-
pudeckux 6ose3Heli» mpod. 11.0.3eneHeB (0 HEM CM.
B HaIeMm coobienuu [8]):

«B cBoe# guccepTanuy aBTOp JIA€T IOBOJIBHO 00-
CTOSITEJIBHBIH JINTEPATYPHBIA OYEPK II0 CBETOJIEUEHHIO
U IIPUBOJTUT COOCTBEHHBIE HCCIEA0BAHMUS Hafl 22 60OJTb-
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HBIMH C Pa3JUYHBIMU GOPMaMHU U C pa3JIHUIHOUN
JIOKaJIM3anyed BOJTYaHOYHOTO Iporecca (McTopuit
6osie3Hu nipuBesieHo 14). B 32 BbIBOZIax aBTOp JaeT
MaKpO- ¥ MUKPOCKOITHYECKYI) KapTUHY U3MEHEHUH
BOJTYAHOYHOTO HHMUIbTPATA 10T BIIUSTHUEM CBETOJIE-
YeHUs], HaX0/s1 MEXKy HUMU B TJIABHBIX YepTax MOJI-
HOE corjiacue. ABTOP CYUTAET METO]],
duH3eHa 110 CBOUM OKOHYATEIbHBIM
¥ KOCMETHYECKUM pe3yJIbTaTaM JIyd-
UM U3 BCEX MPENJIOKEHHBIX JIJIs
60pBOBI ¢ BOJTYAHKOH CI1oco0oB (I1. 1),
HO, KOHEYHO, IIEPUO/] HAOJII0IeHUI
aBTOpa C oJIOBUHBI AHBapA 1901 r.
1o 1exabpp 1902 r. HEeNIb3sI CUUTATH
JIOCTaTOYHBIM JIJIsI pellieHus 00 OKOH-
YaTeJIbHBIX pPe3yJIbTaTaxX JIEUeHU
BOJTYAHKH.

CusibHOE pa3BUTHE COELUHU-
TEJIbHOU TKaHH, resp. pyOIloBO TKa-
HH B MecTax HHQUIbTPAIFU COCTAB-
JIsseT 3HAUUTEJbHOE IPENATCTBHE
JUtst yerienrHoro Jieuenwus (1. 17). Tlo
OTHOIIIEHUIO K ITPOYHOCTH BHI3/IOPOB-
JIEHHUs OT BOJTYAHKU U CIIOCOOHOCTH
MIPeyIpPER/IaTh €€ PENUIUBBI Me-
Toj PUH3EHA UMEET YHCTO MECTHOE
3Havenue (1. 18). [Tog MUKPOCKOIIOM BHTHA KAPTUHA
BOCITaJIEHHS, COTPOBOXKIAEMOTO KaK SIBJIEHUSIMHU CO
CTOPOHBI COCYJIUCTOU CUCTEMBI, TAK U JIeT€HEPATHB-
HBIMH U IIPOTPECCUBHBIMU SIBJIEHUSMH CO CTOPOHBI
JIFOTIO3HOM TpaHyJieMbl (I1. 9). B psity iereHepaTHBHBIX
U3MEHEHUH BOJIYAHOYHBIX 3JIEMEHTOB (HaroIuTo3
JIEHKOIUTAMHU THTAHTCKUX U SIIUTEJIOUIHBIX KJIETOK
HapsJly C BaKyoJIHU3alued urpaet HauboJsiee BUTHYIO
pous (1. 20).

Pabora aBTOpa SIBJISIETCS IEHHBIM BKJIQJIOM B
PYCCKYIO JINTEPATYPY O CBETOJIEUEHUH ».

* % %

BmecTto snmiora — HECKOJIBKO CJIOB O JaIbHEeN-
Iex cyap0e repoeB 3TOH UCTOPHH.

Cpasy mocJjie MOJy4eHUsA YUeHOH CTeleHH
M.C.ITunbHOB (puc. 9) 10 HESICHBIM IPUINHAM IOKH-
uys1 Kazanckuii yausepceureT. B 1904—-1909 rr. oH 3a-
BE/IOBaJI TEPATIEBTUYECKUM OTEJIEHHEM I'yOEpHCKOHN
3€MCKOU O0IBHUITEI B potHOM OpeHOypre, I7ie, 1Mo ¢I0-
BaM HCTOPUKOB MEIUIIUHBI, «I10JIb30BAJICS OOJIBIION
MIOIYJIIPHOCTBIO CPeIN HaceJIeHUs KaK TEPAIIEBT», HO
OT cBeToJiedeHusd oromtes. Jiump B 1911 r. ITunpHOB
BepHyJics B KazaHckuii yHuBepcUTET — J1a00paHTOM
KJIMHUKU.

3/lech K TOMy BpeMeHU MHOTO€e U3MEeHMIOCh. B
1907 r. ymep npod. A.I'.T'e. Houent B.®.Bypreaopd,
JIIOOMMBIY YIYEHUK IIOKOHHOTO, IT00ETNB Ha KOHKYPCE
CBOUX CEMEPBHIX IIPETEH/IEHTOB Ha JIOJKHOCTH 3aBEJTy-
foIero kadeIpoi KOXKHBIX i BEHEPUUYECKUX O0JIE3HEN
KazaHckoro yHIBepCHTETa, CTaJ IpodeccopoM U Au-
pexropoM kiuHUKH. B 1908 r. Bragumup ®enoposuy,

Puc. 9. Muxann CemeHoBMY
MunbHoB (1874-1930)

VK€ CTaTCKUU COBETHHK, B TPETUH pa3 OTIIPABUJICS
B Konenraren, Beny u BepsinH, uT06bI «OOHOBUTH
3HAHUS U HTHCTPYMEHTAPUH 10 CBETOJIEUEHUIO» , TIO/IE-
suThes onbiToM. Ho aTo TypHe Bypregopda, crasiiee
IIOCJIETHUM, HE OCTABUJIO CJIEJIOB HU B CIIMICKeE ITyOJTH-
KaIlUi, HI B HEOKOHYEHHBIX PYKOIHUCAX ITpodeccopa
[7] — uHTEpEC K PoTOTEpPANIUH IO
®rH3eHy IIOCTENIEHHO yracas Iocjie
CMEPTH ee aBTOopa.

IIpuBar-gouent U.M.T'um-
MeJIb TaKXKe e37UJ 3a TPAHUIY, O
yeM COOOIIUJI B OTUETE, U3TAHHOM
B 1905 r. (rme HAIIOMHMJI, UTO SAB-
JisieTcss OBIBIIUM ITPOdeccopcKuM
CTUIIEHAMATOM I10 Kadeape KOKHBIX
U BeHepUUYecKux OosiesHel). KoHky-
pennuio ¢ Bypreropdom oH, ogHAKO,
npourpa’i, u B 1911 r. nokunyn Ka-
3aHb — MUHHCTEPCTBO HAPOJHOTO
npocseleHusd HazHauwio U.M.I'um-
MeJsisa mpodeccopoM B XapbKOBCKUU
VHUBEPCUTET BMECTO YIIEAIIETO
B Mocksy U.®.3esenesa.

B XapbkoBe nmpodeccop ['um-
MeJIb CTaJl OJHOM U3 JI0OMMBIX
MUIIIEHEN JINOepaIbHBIX KPYTOB U
IPECCHI; OH MOZ[BEPTaJICs OOUKOTY CO CTOPOHBI «ITPO-
IPECCUBHBIX» KOJUIET U CTY/I€HTOB; BBICTYIIAJI DKCIIEP-
TOM Ha CyZie II0 CKaHZAJIbHOMY Ziely 00 OTpaBJIeHIU
pTyTHIO Ipodeccopa XapbKOBCKOTO TEXHOJIOTHIECKOTO
uHcrutyra 1.1.bessiakuHa, U T. 1., 1 T. 1. Ho cBeTo-
JIe4yeHUsI BCe HTO He KacaIoCh.

Cpasy nocie nmagenus Poccuiickoil umiiepun B
1917 r. U.M.I'umMeb OBLIT YBOJIEH U3 YHUBEPCUTETA
", CKOpee Bcero, noru6 B I'paskaHCKyIo BOWHY. JIUITb
ero cwiH, Mropp BaHoBUY I'uMMeItb, JOOPOBOJILHO
BOEBABIINHN apPTHJUIEPUCTOM B apMUAX JleHUKIHA U
Bpanresis, cymes amurpuposath B IOrociasumo. Bo
BpeMsi Bropoit MuUpOBO¥ BOHMHBI ['MMMeTb-MITAIIIIH,
TO’Ke CTAaBIINU BpauOM, CIIyKUJI B PycckoM oXpaHHOM
KopIyce, cpaxkasuieMcs ¢ naprtuzanamu 1.B. Turo.

M.C.ITunbHOB nepen I1epBoit MEPOBOU BOMHOM
elre ycIreJi moosrBaTh B 'aMOypre, rjie COBepIIIeHCTBO-
BaJI CBOU ITO3HAHUSA B TUCTOIIATOJIOTUY KOKH Y U3BECT-
Horo aepmaroJiora Ilayna Yausl. Ho crath foneHTOM
OH CMOT TOJIbKO B 1917 T., IpU YHCTKAX «peaKIuoHe-
pos» B Kazanckom yHuBepcurere. B I'paxkiaHCKy10
BoiiHy IIubHOB BoeBas B KpacHo#l apMuu, moTOM
cpaborasics ¢ 6ospmeBukamu. B Havane 1920-x rr.
OH cTaJs1 mpodeccopoM — Hemoaro B Ilepmckom yHU-
BepcuTeTe, 3aTeM — B KazaHcKkoM HHCTUTYyTe I
YCOBEPIIIEHCTBOBAHUS BpaveH.

B.®.Byprcnopda B Kazanckom yHUBEpPCUTETE HE
TpoHYJIM HUA B 1917 r. (BOIpeKH ero mpuaBOPHBIM
CBA3SIM U MHOXKECTBY IADCKUX HArpaj), HU IPHU cMe-
HaX BJIACTHU B TOPOJie BO BpeMs ['pa’k/1aHCKON BOMHEI.
B 1919 r. emy npeyIoKUIN CTATh A€KAHOM MeJU-
IIMHCKOTO (paKyJIbTeTa, HO Mpodeccop AaTbHOBHIHO
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OTKA3aJICA «II0 COCTOSTHUIO 3/J0POBBSI». B 9TH Ts:KesbIe
BpeMeHa Binagumup ®ezmopoBud, 3aMenias OTCyT-
CTBYIOIINIX OPAUHATOPOB U ACCUCTEHTOB, JI€JIaJl BCE
BO3MOJKHOE JIJIsI COXpaHeHUsA Kadeapsl, KINHUKH,
My3€eHHBIX KOJUIEKITUHA; OH KOHCYJIbTHPOBAJI B BOEH-
HBIX TOCITUTAJIAX.

C 1923 r. ¢poxkyc unrepecos B.®.Byprenopda
BCe oTueTInBee cMelaerca u3 Kasanu Ha Kaskas.
Kaxzioe jieTo OH KOHCY/JIbTHpPOBaJ Ha KaBka3ckux
MuHepasbHBIX Bojiax; 3aHuMasIca XUMUOTEPATUEN
nmpokassl B TepckoM jsienpo3opuu u B baky. B 1925 r.
npoeccop Havas paboraTs B Tudoivce, Ha METUTTIH-
CKOM (paKysIbTeTE HEJABHO OTKPHITOTO YHUBEPCUTETA.

OcBoboxkaeHHOe NM MecTo B KazaHnckoM yHUBED-
cutere B 1927 1. 3aHs1 (HakoHen-To!) ipod. M.C.ITrtb-
HOB, CO3/IaBIINY B KJIMHHIKE IIATOTHCTOJIOTTYECKYIO JIa-
60OpaTOPHIO ¥ AHATOMO-TIATOJIOTUUECKUH My3€eU KOXKH.
Coobpa3Ho HACTYIHBIINM BpeMeHaM, [JIABHOE MECTO
B €r'0 IeSITEIPHOCTH 3aHIMAJIO He CBETOJIEUEHHE, a 00-
I[ECTBEHHAA U JINYHAS TPOPUIIAKTIKA BEHEPHUECKIX
OoJte3HEN y TPYASAIIUXCSA, & TAKKe PO ecCHoHaTbHbIE
3a00J1eBaHUA KOXKH.

Bripouewm, Muxaus CeMeHOBHY HEZ0JITO PYKOBO-
i1 kKadelpaMu KOJKHBIX U BEHEPUUECKUX O0JIe3HEN
poaHoro yHUBepcHuTeTa: B ekadbpe 1930 r. OH CKOH-
qascs.

3a 1Ba rozia o Hero B JlaHnu ymepsia ObIBIIast UM-
neparpuna Mapusa ®egoposHa. Becex yuacTHUKOB CO3-
JIAaHUS CBETOJIEYEOHOTO 3aJ1a B HOBOU KJIMHHUKE TTPOd.
A.I'.T'e, obopynmoBanHoro anmnaparamu H.P.OuH3eHa,
nepexun Bragumup @enoposuu byprepopd. bosee
TOTO — HAIIOCJIEZIOK TPOdeccop, BCIIOMHUB MOJIOZIOCTb,
¢ HEeTIOXKWHHOU SHepTueill opraHusoBasl B ['py3un
(axTHUeCKU ¢ HYJISI YHUBEPCUTETCKYIO KJIUHUKY C
snaboparopuei. [Io ero MHUITMATHUBE U IIPU AKTHBHOM
yaactuu B 1928 r. B Tuduce 6611 oTKpHIT UHCTH-
TYT JIepMaTOJIOTHU U BeHeposoruu. OZHOBPEMEHHO
Bypreczopd ycneBasn koHCyIbTUPOBaTh B Trudncckom
(usnoTepaneBTUYECKOM UHCTUTYTE (BOT 37€CH, OH,
BEPOSITHO, TOBOPWJI U O CBETOJIEUeHNU 110 PUH3eHY),
B KOKHO-BeHepUUeCcKoM oTzaeneHuu Tudaucckoit
JKEeJIE3HOIOPOKHOU OOJIBHUIIBI U Jake B BeHeposio-
TUYECKOM MHCTUTYTE B azepbaiixkaHCKoM T. ['ssHmKe
(Enmmzasernosie, KupoBabase).

B.®.byprenopd ymep u 661 moxopoHeH B Tud-
JIHICe, ellle YCIIEB OTMETHUTH cBoe 70-eTue.

* K ¥

CpaBHIBAs OCBOEHUE METO/A CBETOJIEUEHM S BOJI-
yaHku o Punseny B KazanckoM yHUBepcUTeTe C aHA-
JIOTHYHBIM ITPOIieccOM B XaphKOBCKOM YHIUBEPCUTETE,
TOke ocHOoBaHHOM B 1804 r. (cMm. [1]), MOKHO CKa3aTh,
YTO yCIIeXH Ka3aHCKHUM J€EPMaTOJIOTaM IIPUHECIIO UX
IIO3UTHBHOE, KPEaTUBHOE OTHOIIeHNe K Aeny. OHu
YMeJU KPacuBO II0/IATh BJIACTAM ME€PCIEKTUBBI IIPO-
eKTa 1 000cHOBaTh TpebyeMble 3aTpaThl. OHU HCKATH
CIIOCOOBI PENTUTH ITPOOJIEMBI, U HAXO/IUJIH 3TH CIIOCO-
ObI, — BMECTO TOTO, UTOOBI 3aCTpPEBATh HA HeyAauax

¥ FICKATh IPUYUHBI HocieHuX. OHU He OOSTHCH JI0-
JIO3KUTD PE3YJIBTAThI CTOJTMYHBIM KOJIJIETaM — KPUTHKY
T10JIE3HO YCJIBIIIATD.

A 5Th HayJYHbIE YMEHUS CErO/THS CHOBA B IIEHE...
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INSTRUCTION TO AUTHORS

Photobiology and Photomedicine is an international scientific and practical peer-reviewed journal devoted
to experimental and theoretical research in the field of clinical photomedicine, photobiology and experimental
photomedicine, physical and technical outlines of photobiology and photomedicine.

Articles are published in Ukrainian, Russian or English.

Material of the article is submitted to the editors office to a USB flash drives or e-mail, in the following
structure:

— the text of the article;

— illustrations of articles with separate graphic files;

— high-quality portrait photographs of authors (photos inserted in Word are not accepted!).

The text of the article should be typed in 11 pt, Times New Roman, with a single line spacing. Margins on
the pages: top and bottom — 2 cm; left — 3 cm; right — 2 cm.

Required structural elements of the article:

1. UDC

2. Title of article

3. Information about the authors: initials and surname, academic degree, academic rank, position, work-
place (organization name, address), contact number, e-mail address, ORCID

5. Annotation and keywords in English, Ukrainian and Russian (with the title of the article, authors and
organizations)

7. The main text of the article

8. References

Requirements to the text of the article

The article's metadata (title, authors, organizations, annotation, key words) should be provided in three
languages (Ukrainian, Russian, English).

The title of article should be short, informative and reflect the content of the work.

The annotation should have a volume of 1,000—1,200 phonetic symbols. It is based on the type of ab-
stracts in abstract journals and reflects the essence of experiments, the main results and their interpretation.
The abstract should not contain ballast words, introductory phrases and non-informative expressions.

The section “Introduction” should contain a statement of the problem in its general form and its con-
nection with important scientific or practical tasks; a brief analysis of recent research and publications in which
the solution to this problem was initiated, the identification of specific outstanding issues to which this article
is devoted, and the formulation of the purpose of the work. In other words, the introduction should answer the
question: what is known in this area; what remains unknown; what is the task of this work.

The section “Methodology” should contain information about objects of the research, experimental
conditions, analytical methods, devices and reagents. This section also provides information about retries of
experiments, methods of statistical analysis of results.

In the section “Results” it is necessary to describe the detected effects. The presentation of the results
should reflect common factors that follow from the received data.

The purpose of the section “Discussion” is the generalization and interpretation of the results, the analysis
of cause-effect relationships between the detected effects. The obtained information should be compared with
the available literature and show its novelty. The discussion should conclude with the answer to the question
posed in the introduction.

References (list of reference links) and designation of quotations in the text are made in Vancouver style.
The designation of quotations in the text is given in square brackets in Arabic numerals; consecutive number-
ing is used (in the order of mention in the text). If the surname of the author of the quoted work is indicated
in a paraphrase or a quotation inside the line, the designation of quotation is placed immediately after the last
name. If the author's surname is not specified in the text, then designation of quotation is put at the end of the
quoted text after the punctuation marks. If the source is mentioned in the text again, it should be assigned the
same number. When quoting several sources at the same time, it is necessary to list each number in brackets,
with a comma or dash without gap.

Example: ... navigation controlled laser interstitial thermal therapy method. [11,16,18-20]

The bibliographic description of the list of reference links

If the publication contains from one to six authors, the reference should list them all with a comma. If
authors are more than six, it is necessary to list six authors with a comma and to note “et. al.” The reference
should reduce the number of pages, where possible, for example, if the quotation is placed on pages 123-126,
then the reference is 123-6. If the publication has a DOI, then it should be specified after the URL. It is necessary
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to reduce the names of the months in the dates of the treatment/publication, etc. The names of the journals
should be decreased.

In English-language articles where the list of references is given in English, a bibliographic description of
non-English sources (Russian, Ukrainian, etc.) is made up of the following rules:

— the surnames and initials of the authors are transliterated;

— title of the article (section of the book): translation into English;

— name of the journal (book): transliterated name, then translated into English in square brackets;

— the city of publication of the book: translation into English; name of publishing house: transliteration
with the addition of acronym Publ.

— at the end of the bibliographic description, the source language is indicated in parentheses.

Detailed instruction for filling out the references can be found on the journal's website:
www.fnfjournal.univer.kharkov.ua.

Examples of references

1) Article from the journal: Petitti DB, Crooks VC, Buckwalter JG, Chiu V. Blood pressure levels before
dementia. Arch Neurol. 2005 Jan 12;62(1):112-6.

Hemen, AIO, BaBpus /IM. B3aumojielicTBre BHICOKOYACTOTHBIX U HU3KOYACTOTHBIX KOJIEOAHUN B
CUHXPOHU3UPYEMOM TeHepaTope. VI3BecTrs BBICHINX YIeOHBIX 3aBeieHUl. Pajguosnexkrponuka. 2015 fduB
8;58(12):53-61.

2) Book: Carlson BM. Human embryology and developmental biology. 4th ed. St. Louis: Mosby; 2009. 541 p.

3) Materials of conferences: Grassby AJ. Health care in the multi-cultural society. In: Walpole R,
editor. Rural Health. Proceedings of the Rural Health Conference of the Royal Australian College of General
Practioners; 1978; Melbourne. Melbourne, AU: The Royal Australian College of Practioners; 1979. p. 49-50.

4) Patent: Pagedas AC, inventor; Ancel Surgical R&D Inc., assignee. Flexible endoscopic grasping and
cutting device and positioning tool assembly. United States patent 20020103498. 2002 Aug 1.

5) Article from the Russian-language journal. Sigal VL, Bidnenko VN. Mechanism of destruction
of tumor tissue with local hyperthermia. Vestnik novyih meditsinskih tehnologiy [Herald of new medical tech-
nologies]. 2000;7(4):105-6. (in Russian)

Structural elements

Formulas and symbols mentioned in the text of the article should be typed in the formula editor Math Type
Equation. Each formula should be a separate object, the font of all formulas is equal. Numbering of formulas
is mandatory — in parentheses, from the right side of the text borders.

All illustrations and tables should have a title (for pictures — bottom, for the tables — top), they
should be placed in appropriate places in the text of the article and be in sequence numbered.

Pictures are provided additionally with separate graphic files: drawings, diagrams, schemes, etc. submitted
in eps, ai or cdr formats; photographs are submitted in tiff or jpg formats with a resolution of at least 300 dpi,
with image sizes ranging from 80 mm to 170 mm wide.

Terms and designation of technical parameters should be used in accordance with the norms of
the State Standard, and measurement units — in the international system of units (SI).

Editorial preparation of the article
An article that is supplied to the editorial office, is registered and sent to a scientific reviewer who signs the
article for publication. If there are comments, the article is returned to the authors for revision.
The corrected version should be returned by the author to the editorial office together with the answer to
the comments.
The editorial office reserves the right to correct and reduce the manuscript, as well as to return to the authors
works that do not correspond to the journal's profile and requirements of the editorial office.
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IHCTPYKIIA )11 ABTOPIB

dorobiosoria Ta DoToMeaUIIMHA — TIe MIXKHAPOJHUH HAYKOBO-IIPAKTHIHUHN PEIEH30BAHNH KYPHAJT, IIPH-
CBSITYEHHH eKCIIEPUMEHTAIbHUM Ta TEOPETHYHUM JIOCTIIKEHHAM B 00J1aCTi KTIiHIYHOI (hoToMenuIuau, ¢GpoTo-
Giostorii Ta ekciepuMeHTaTbHOI (PoTOMETUITUHY, (HiI3UKO-TEXHIUHUX OCHOB (pOoTOOGi0JIOTII Ta (poTOMETUITUHI.

CrarTi ny0JTiKyI0ThCS YKPaiHChKOIO, POCIHCHKOI0 00 aHTUTIHCHKOI0 MOBaMH.

Marepiai cratTi 70 penakiii mojaerbes Ha USB-den-HakonuyyBauax abo eJIEeKTPOHHOIO IMOIITO0,
y HACTYITHOMY CKJIaJIi:

— TEKCT CTaTTi;

— imoctpanii crarti okpemuMu rpadivHuMu daiamu;

— sAxicHi mopTpetHi pororpadii aBropis (pororpadii, Bcraraeni B Word, He mpuiiMmaroTbesn!).

Texcr crarti Mmae 6ytu Habpanuii mpudTom 11 pt, Times New Roman, 3 ormHApHUM MiXKPAIKOBUM iH-
TepBasioM. [losi HA cTOpiHKAX: BEpXHE i HIPKHE — 2 cM; JIiBe — 3 ¢M; mpaBe — 2 CM.

OGOB’A3KOBI CTPYKTYPHI €JI€eMEeHTH CTaTTi:

1. VIK

2. 3aroJyIoBOK CTaTTi

3. BimomocTi mpo aBTOpiB: iHiIiau Ta Ipi3BUIlE, HAYKOBUU CTYIIiHb, BU€HE 3BaHHA, I10CA/[a, Miclle poOOTH
(masBa opranisariii, ajipeca), KOHTaKTHHUH TesiedoH, azpeca eieKTpoHHOI nomtu, ORCID

5. AHOTaIlid Ta KJIFOYOBI CJI0BA aHIUIIHCHKOIO YKPATHCHKOIO T POCIHCHKOI0 MOBaMH (3 Ha3BOIO CTATTi, aB-
TOpaMH Ta OpraHi3amisiMun)

7. OCHOBHUH TeKCT CTaTTi

8. Ilocunanua

Bumoru 10 Tekcry crarTi

Meragani crarri (HasBa, aBTOpU, OpraHisailiii, aHoTarlisi, KJIOYOBi c0Ba) MOTPiOHO HamaTH TphOMa
MoBaMu (YKpaiHCHKOIO, POCIHCHhKOI0, aHTJIIHCHKOIO).

Ha3sga crarti Mma€ 6yTu KOPOTKOI0, iHpOPMATHBHOIO i BimoOpaskaTu 3MicT pobOTH.

Amnorairia nopuaHa Matu o6csar 1000—1200 ¢ponernunux 3HakiB. BoHa 6yyeThest Ha KITaaT pedepariB
B pedepaTUBHUX JKypHaJax i BimoOpaae cyTh eKCIIEpUMEHTIB, OCHOBHI pe3yJIbTaTH Ta iX iHTepIpeTariiio.
AHorallis He TOBUHHA MicTUTH 6aylacTHI cjI0Ba, BCTyIHI (pas3u i HeiHdOpMaTHBHI BUpa3H.

Po3nin « BeTym» MOBUHEH MICTUTH OCTAaHOBKY IIPOOJIEMH B 3aTJIBHOMY BUTJIAZI Ta 11 3B'A30K i3 BaxkIn-
BUMH HAyKOBUMU YU MTPAKTUUHUMU 3aBJAHHAMU; KOPOTKUW aHAJT3 OCTAHHIX JIOCITI/IIKEeHb 1 My OJTiKaIlii, B IKuX
3aM0YaTKOBAHO PO3B'A3aHHSA JaHOI TPOOIEMH, BUALIEHHS KOHKPETHUX HEBUPIIIIEHUX TUTaHb, IKUM IIPUCBSI-
Yy€eThCS O3HAUEHA CTATTA, (POPMYJIIOBAaHHS METU POOOTHU. [HIITMMU cJT0BaMHU, BCTYI IOBUHEH BiJIIIOBiAaTH Ha
MMUTAHHSA: 1[0 BiZIOMO B AaHik 06J1aCTi; 110 3a/IMIIIAETHCA HEBIIOMUM; sIKa 3a/1a4a TaHOl poOOTH.

Poznin «MeToguKa» MOBHHEH MICTUTH BiJIOMOCTI PO 00'€KTH JOCTi?KEHHsI, YMOBH €KCIIEPUMEHTIB,
AQHATITUYHI METOIH, IPUJIAJIA TA PEAKTUBH. Y IIbOMY 2K PO3iJIi MOIAI0ThCS BiZIOMOCTI IIPO IIOBTOPEHHS eKCIIe-
PUMEHTIB, METO/IM CTATHUCTUYHOTO aHAJI3Y PE3yIbTATiB.

¥ posnini «Pe3yabTaTi» HEOOXiTHO OITMCATH BUsIBJIEHI eeKTH. BUKIaz pe3ysibTaTiB MOBHUHEH Bijlo6pa-
JKaTH 3aKOHOMIPHOCTI, sIKi BUTJTUBAIOTh 3 OTPUMAHUX JaHUX.

3aBmaHHAM po3aity « O0GroBOpeHHA» € y3araJbHEeHHs Ta IHTepIIpeTallis pe3yJIbTaTiB, aHaJIi3 IPUYNH-
HO-HAC/TIIKOBUX 3B'sI3KiB Mixk BUsABJIeHUMH edpekrtamu. OTpuMaHy iHpopMmarliito HeoOXiTHO MOPIBHATH 3 Ha-
SIBHUMU JIITepaTypPHUMU JJAHUMHU i TOKa3atu ii HoBu3Hy. OGTOBOPEHHS IOBUHHO 3aBEPIITYBATUCS BiZ[IIOBII/TIO
Ha MUTaHHSA, TIOCTaBJIeHE Y BCTYII.

IMocwiaHHs (CIIMCOK BUKOPUCTAHUX JIKEPEJT) Ta MMO3HAYEHHs ITUTYBAHHS B TEKCTI CJTiT 0DOPMITIOBATH
3a BankyBepcbkuMm ctusieM. [lo3HaUeHHS IUTYBAHHS B TEKCTI MOJIAETHCA Y KBAAPATHUX TY:KKaX apabChKUMU
nudpaMu; 3aCTOCOBYETHCS HACKPi3HE HyMepyBaHH: (Y TOPSAKY 3Ta/lyBaHHS B TEKCTI). SIKIIO Mpi3BuUIlle aBTOpa
LIUTOBAHOI IIpalli BKa3aHo B mapadpasi uu IuTaTi BcepeuHi psA/Ka, Io3HAYEHHs ITUTYBAHHS CTABUTHCS 0Z[pasy
IicJ1st pi3BuIna. SKINO K Ipi3BuUIle aBTOPA He BKa3aHO B TEKCTI, TO TO3HAYEHHS [IUTYBAHHS CTABUTHCS HATIPHU-
KiHIIl IUTOBAHOTO TEKCTY IiCJ/Is PO3/ILTOBUX 3HAKIB. SKINO AKEpesio 3rafiyeThCsl Y TEKCTI 3HOBY, HOMY HEOOXiTHO
MIPUCBOITH TOU camuii HoMep. IIpu IUTyBaHHI KiJTbKOX JKepeJl OTHOYACHO, HeOOXiTHO mepepaxyBaTH KOXKeH
HOMED y Ay’KKax, yepe3 KoMy abo tupe 6e3 mpobisis.

ITpuxaad: ... navigation controlled laser interstitial thermal therapy method. [11,16,18-20]

IIpaBuia 6i6riorpadivyHOro OmUCy JJisi CHHCKY HOCHJIAHb

Sxio B my6sikariii 3a3HaueHo 810 001020 0o wecmu agmopis, y IOCHIaHHI HeOOXiTHO epepaxyBaTH ix
ycix yepes komy. AKIO asmopis 6iabwe wecmu, HeoOXiTHO epepaxyBaTy IIiCTHOX aBTOPIB Yepe3 KOMY Ta
BKa3aTH «Ta iH.». Y IOCUJIaHHI HEOOXi/THO CKOPOYYBAaTH YUCJIO CTOPIHOK, /i€ I1€ MOMKJINBO, HAIPUKJIA, AKIIIO0
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OUTaTy po3MileHo Ha cropinkax 123-126, To B mocuiaHHi BKazyeTbes 123-6. fAxmio B myb6stikanii € DOI, To
rioro HeoOxigHO BKazaTu micsist URL. HeoOximHO cKOpOYyBaTH Ha3BU MICAIIB y AaTaxX 3BepHEHHsI/ mybJrikarrii
Toro. Hazeu KypHaIiB He0OXiTHO 3a3HAYATH CKOPOUEHO.

B aHIJIOMOBHUX CTaTTAX, Ji€ CIIMCOK nocuaanb (References) momaeThest aHIUIIHCHKOIO MOBOIO, 6i6tiorpa-
(iyHHUH OITMC HEAHTJIOMOBHUX JI?KepeJt (poc., YKp. Ta iH.) CKIIaJIA€ThCS 32 TAKUMU TTPABUJIAMU:

— Mpi3BUINA Ta iHIIiaJ Il aBTOPIiB TPAHCIIITEPYIOTHCS;

— HasBa cTaTTi (PO3ATY KHHUTH): MEPEKIIAJT aHTITIHCHKOI0 MOBOIO;

— Ha3Ba )KypHaIy (KHUTH): TPAHC/TITEPOBAaHA HA3Ba, IOTIM IEPEKJIA] AHTIIIUCHKOIO MOBOIO Y KBaJ[PATHUX
JIYKKaX;

— MicIle BUZIaHHS KHUTH: TIepeKJIaj] aHTJIIHChKOI MOBOIO; Ha3Ba BUIABHUIITBA: TPAHCJIITEpAIlis 3 J0/1a-
BaHHIM cKopoueHHs Publ.

— y KiHIi 6i6sriorpadivyHOTO OMKCY B KPYIJIHX JIy>KKaX BKa3yEThCS MOBA J?KepeJia.

3 IeTTBHINIO0 IHCTPYKITIEIO 1110710 0(OPMIIEHHS IOCUIAaHb MOJKHA 03HAOMUTHCH HA CAUTI KypHAILY:
www.fnfjournal.univer.kharkov.ua.

IIpuxkiaagu mnocujiaHb

1) Cmamms 3 xcypHaay: Petitti DB, Crooks VC, Buckwalter JG, Chiu V. Blood pressure levels before
dementia. Arch Neurol. 2005 Jan 12;62(1):112-6.

Hewmerr AIO, Baspus /IM. B3aumo/ieiicTBHE BBICOKOUACTOTHBIX M HU3KOYACTOTHBIX KOJIEOAHUI B CHHXPOHH-
3UpyeMoM reHepaTope. M3BecTH: BhICIITNX yIeOHBIX 3aBeieHu . Pajuosnexktponnka. 2015 AuB 8;58(12):53-61.

2) Knuza: Carlson BM. Human embryology and developmental biology. 4th ed. St. Louis: Mosby; 2009. 541 p.

3) Mamepiaau kongepenuiii: Grassby AJ. Health care in the multi-cultural society. In: Walpole R,
editor. Rural Health. Proceedings of the Rural Health Conference of the Royal Australian College of General
Practioners; 1978; Melbourne. Melbourne, AU: The Royal Australian College of Practioners; 1979. p. 49-50.

4) ITamenm: I'nyxos O3, Xapxora I'l, Aryposa IB, IIpoxoposa CI, BuHaxiguuku; JJoHenpbkuit 60TaHIg-
uuii cax HAH Ykpainu, nateHToBiIacHHK. Criocib BUKOPUCTaHHA TasodiTiB 11 ieMiHepatisarii e/1adoToriB
TeXHOTeHHUX 3eMestb. [TateHT Ykpainu N2 83384. 2013 Bep 10.

5) Cmammas 3 pociiicbkomoeHo20 icypHaay: Sigal VL, Bidnenko VN. Mechanism of destruction
of tumor tissue with local hyperthermia. Vestnik novyih meditsinskih tehnologiy [Herald of new medical
technologies]. 2000;7(4):105-6. (in Russian)

CTpyKTypHi eJIeMeHTH

DOpMyJIH Ta CUMBOJIH, IO 3TAAYIOTHCS B TEKCTi CTATTi, HOBUHHI OyTH HaOpaHi B pefjakTopi hopMyJt
Math Type Equation. Koxxua dopmysa moBuHHa 6yt OKpeMuM 00'€KTOM, IIPUT BeiX GOPMYIT OJHOMAHITHUH.
O60B's13K0Ba HyMepatlis GopMyJI — Yy KPYTJIUX AYKKaX, 3 IPABOTO KPAIO TPAHUIIH TEKCTY.

Bei LmrocTparii i Tabsrnni mOBHHHI MaTH HAa3BH (U1 PUCYHKIB — 3HU3Y, 11 TabJIUIb — 3BEPXY),
BOHU ITOBUHHI PO3TAIIIOBYBATHUCS Y Bi/IMOBITHUX MICISIX TEKCTY CTATTi i OYyTH MOCTiIOBHO MPOHYMEPOBaHi.

PuCyHKU TOAAIOTHCS TOAATKOBO OKpeMUMH rpadiuHuMu daiyiaMu: KpecjieHHs, JiarpaMu, CXeMH i T. 1.
[I0/IAI0ThCA B eps, ai uu edr popmarax; ¢pororpadii nozarorecs B tiff uu jpg bopmarax 3 po3isibHOIO 3/1aT-
HicTio He MeHIe Hixk 300 dpi, podmipom 306parkenHs Big 80 MM 10 170 MM 3aBITHUPIIKU.

TepMiHU i HO3HAYEHH TEXHIYHUX IMapaMeTPiB CJTiJ] BXXUBATH BiITOBIAHO 10 HOpM JlepKcTaHAapTy,
a OIMHUII BUMIPIOBaHHS — B MiKHapOAHiH cucteMi omuHutls (CI).

Pepakmiiina migroroBka crarri
Crarts, sika HaJ[XOJTUTh JI0 PEAAKIIil, PEECTPYETHCA | HAIPABJIAETHCSA HAYKOBOMY PEIIEH3EHTY, SKHUH ITiIITHCYE
CTaTTIO JIO JIpYKY. IIpy HasIBHOCTI 3ayBaKeHb CTATTIO IIOBEPTAIOTH ABTOPAM Ha JIOOPAIIOBAHHSA.
BumnpasiieHni BapiaHT aBTOP IIOBHHEH ITIOBEPHYTH JI0 PEJIAKIIi] pa30M 3 BiTIOBI/II0 HA 3ayBasKeHHS.
Pepmaxiiist 3auiiae 3a co60I0 IPAaBO BUIIPABJIATH Ta CKOPOUYYBATH PYKOIIUC, & TAKOXK IIOBEPTATH aBTOPaM
poboTH, AKi He BiZIIOBIZIAIOTH MPOdITI0 KYPHAITY i BEMOTaM PeIaKILii.

86



INFORMATION PBPM 25’2018

NMHCTPYKIINA A/14 ABTOPOB

dortobuosorus 1 POTOMeTUITMHA — 3TO MEKAYHAPOIHBIN HAyUHO-TIPAKTUYECKUH PelleH3UPyeMbIH JKypHaJI,
TIOCBSIIIIEHHBIA 9KCIIEPUMEHTAIBHBIM U TEOPETUYECKUM UCCIIE0BAHUAM B 00J1aCTH KJIMHUUECKOU (hOTOMEU-
IUHBI, POTOOHMOIOTHHN U HKCIIEPUMEHTAIHHOM (POTOMETUIINHDI, GU3UKO-TEXHUUECKUX OCHOB (DOTOOHMOIOTHHU
u (pOTOMETUITUHEI.

Cratbu yGIUKYIOTCS Ha YKPAUHCKOM, PYCCKOM HJIM QHTJIMHCKOM sI3bIKaX.

Matepuas cTaThu B peZlakiuio nojaercs Ha USB-¢Jisi-HakonuTe AX WK 3JIEKTPOHHOU IIOYTOH, B CJIe-
JyIOIlleM COCTaBe:

— TEKCT CTaThU;

— WUTIOCTPAIIUH CTAaThU OT/IEIbHBIMHY rpadruueckuMu dhaiaamu;

— KauecTBEHHbIE MOPTpeTHRIE hoTorpadun aBTopoB (hpororpacduu, BecraBiaeHHbie B Word, He nipu-
HUMAaIOTCA!).

TexcT cratbu n0KeH ObITh HabpaH 1mpudTom 11 pt, Times New Roman, ¢ ofuHApHBIM MEKTyCTPOYHBIM
uHTepBasioM. [losiA Ha cTpaHUIlaX: BepXHee U HUKHee — 2 CM; JIeBOe — 3 CM; IPaBoe — 2 CM.

O0sa3aTeIbHBIE CTPYKTYPHBIE 3JIEMEHTBI CTATHH:

1. YK

2. 3aros10BOK CTaThU

3. Cenmenus o6 aBTOpax: MHUIUAIBL U (paMIINSA, yUeHAS CTEIIeHb, YIEHOe 3BaHUE, I0JDKHOCTD, MECTO
paboTel (HazBaHMe OPraHU3AIUH, apec), KOHTAKTHBIHN TeedoH, aapec aymekTpoHHON mouTsl, ORCID;

5. AHHOTaN¥A U KJII0YEBbIe CJIOBA HA AHIVIMHACKOM, YKPAUHCKOM U PyCCKOM sI3bIKaX (C HA3BaHUEM CTATHH,
aBTOPAMU U OPTAHU3AIUAMU)

7. OCHOBHOH TEKCT CTaThU

8. Jlutrepatypa

TpeGoBaHUS K TEKCTY CTaThbH

MerasaHHbI€E cTAaTHH (Ha3BaHUE, aBTOPHI, OPraHU3AIINH, AHHOTAIIVA, KJIIOUEBBIE CJIOBA) HYKHO MIPEJIO-
CTaBUTD HA TpeX A3bIKAX (YKPAHUHCKOM, PYCCKOM, aHIVIUHCKOM).

HasBaHue cTaThy JIOJKHO OBITH KPATKUM, HHGOPMATUBHBIM U OTPAXKaTh Co/lepKaHue paboThI.

AnHOTanuA 10/nKHa tMeTh 00beM 1000-1200 doneTruecknx 3HaKOB. OHA CTPOUTCA IO THITY pedepaToB
B pedepaTUBHBIX JKypHAJIaX U OTPAKAeT CyTh S5KCIEPUMEHTOB, OCHOBHBIE PE3Y/IBTATHL U UX MHTEPIPETAITHIO.
AHHOTanusA He JIOJKHA COZleprKaTh OalylacTHBIE CJI0BA, BBOHBIE (pasbl M HeMH(MOPMAaTUBHBIE BHIPAXKEHU .

Paznen «BBexeHUEe» I0JIKEH CO/IEPKATh [TIOCTAHOBKY IPO6JIeMbI B OOIIIEM BHUJIE U €€ CBA3D C BAXKHBIMU
HayYHBIMU U IPAKTHYECKUMHU 337Ja4aMi; KPaTKUM aHAIN3 TOC/IeTHUX UCCIIeTI0BAaHNHN U ITyOINKAIU, B KOTOPBIX
HAuaTo pellleHue JaHHOH! Tpo0JIeMbl, Bbl/ieJIeHIe KOHKPETHBIX HEPEIIEHHBIX BOIIPOCOB, KOTOPBIM IIOCBAIIEHA
cTaThs, GOPMYIUPOBKY I1eu paboThl. IHBIMU CJI0BaMHU, BCTYILJIEHHE TOJIKHO OTBEYATh Ha BOIIPOCHI: UTO U3-
BECTHO B IAaHHOH 00J1aCTH; UTO OCTaeTCsl HEM3BECTHBIM; KaKas 3a7iaua JAaHHOU PaboThI.

Pazzen «MeToguka» TOKeEH COZlePKaTh CBefieHUsI 00 00'beKTaxX UCCIeI0BaHUA, YCIOBUS SKCIIepUMeEH-
TOB, aHAJIUTUYECKUE METO/bL, IPUOOPHI U PEAKTUBEL. B 3TOM ke pasziesie IpUBOATCS CBEJIEHUS O IOBTOPEHUH
SKCIIEPUMEHTOB, METO/[bI CTATUCTUYUECKOI0 aHAN3a Pe3yJIbTATOB.

B pazfnene «Pe3yabTaThl» HEOOXO/IMMO ONKCATH BBIABIEHHBIE 3 (eKThl. V3/102KeHNe pe3yIbTaTOB
JIOJKHO OTParkaTh 3aKOHOMEPHOCTH, BHITEKAOIIINE U3 MOJIyIEeHHBIX TAHHBIX.

3anaueii pazzena «O0cyxAeHNE» ABJsAeTcs 000011eHNe U HHTePIIPeTalNsa Pe3yIbTaToB, aHAINS IIPHU-
YUHHO-CJIE/ICTBEHHBIX CBA3EH MeXX/y BbIABIeHHbIMU 3¢ dertamu. IlomyuenHy0 nHDOpMaNio He00X0IUMO
CPaBHUTH C UMEIOIIUMUCS JINTEPATYPHBIMU JAHHBIMU U II0Ka3aTh ee HOBU3HY. OOCyK/IeH1e TOJIKHO 3aBep-
IIAThCSA OTBETOM HA BOIIPOC, ITOCTABJIEHHBIN BO BBEJIEHUU.

JIureparypa (CIMCOK HCII0JIb30BAHHBIX NCTOUHUKOB) U 0003HAUEHUS ITUTUPOBAHUE B TEKCTE CJIETyeT
odopmATh 1o BaukyBepckomy cTiiio. Ob03HaAUeHIE ITUTHPOBAHUS B TEKCTE IT0/IA€TCA B KBA/IPATHBIX CKOOKaX
apabckumu 1udpamMu; IpUMeHseTcsl CKBO3HasA HyMepalus (B Ops/IKe YIIOMUHAHYA B Tekcre). Ecu damuius
aBTOpa HUTUPYEMOH paboTHI YKa3aHO B Iapadpase WIN [UTaTe BHYTPH CTPOKHU, 0003HAUEeHNE IUTHPOBAHUSA
cTaBUTCSA cpazy nociie damminu. Ecin ske paMuiins aBTopa He yKa3aHo B TEKCTe, TO 0003HaUeHHNe ITUTUPOBaHNE
CTaBUTCA B KOHIlE IIUTUPYEMOI'0 TEKCTA IOCsIe 3HAKOB IpenuHaHuA. Ecjiu HCTOUHUK YIIOMUHAETCS B TeKCTe
CHOBA, eMy He0OXO/IMO IIPUCBOUTH TOT ke HoMep. [Ipu ITUTHPOBaHUY HECKOJIBKUX UCTOUHUKOB OTHOBPEMEHHO,
HeOoOXO0MMO TTepevYNCINTD KaXK/bIi HOMep B CKOOKax, uepes 3aIlATyI0 WU TUpe 0e3 mpobesioB.

ITpumep: ... navigation controlled laser interstitial thermal therapy method. [11,16,18-20]

IIpaBwia 6uGIuOrpad@UUECKOr0 OIMUCAHUA JJIA CITHCKA INTEPATYPhI
Eciiu B mybiuKamuu ykazaHo om 00Ho20 00 wecmu agmopos, B CChbUIKe HEOOXOAMMO MMEPEUNCTUTD UX
Bcex uepes 3ansaTyio. Eciiu aemopos 6osee wecmu, HeOOXOAUMO ITEPEUHCIIUTS IIIECTh ABTOPOB YEPE3 3ATATYI0
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U yKa3aTh «U Ap.». B cchUIke HEOOXOUMO COKPAIATh YUCJIO CTPAHHI, I7Ie 3TO BO3MOKHO, HAIIPUMED, €CIU
OUTATy pazMeleHo Ha cTpaHuIax 123-126, To B cchuike ykaspiBaercsa 123-6. Eciu B mybsiukarnuu ects DOI, TO
ero HeoOxonuMo ykazaTh nociie URL. HeoOxomuMo cokpaniaTh Ha3BaHUS MECSIIEB B 1aTaxX oOpaiieHus / 1my-
Onmkaruu T. 1. HazBaHus )XxypHaIOB HE0OXOAMMO YKa3bIBaTh COKPAIIEHHO.

B aHIJI0A3BIYHBIX CTATHSIX, TTIE CIIHCOK cchbIOK (References) momaercst Ha aHIVIMHCKOM sI3bIKe, OUOIHOTpa-
(prrueckoe onricaHyie HEAHTIOA3BIYHBIX HCTOYHUKOB (PYC., YKP. U JIP.) COCTABJISAETCS IO CJIELYIOITIM ITPABUJIAM:

— (paMmINM ¥ UHUITAAJIBI ABTOPOB TPAHCIUTEPUPYIOTCS;

— Ha3BaHUE CTAThH (TJIaBbI KHHUTH): IEPEBOJT HA AHTJIMHACKUU A3BIK;

— Ha3BaHUE JXypHaIA (KHUTH): TPAHCIUTEPUPOBAHHOE HA3BAaHHE, 3aTEM IIEPEBOJ] HA AaHTJIMUCKUH S3BIK
B KBaJIPATHBIX CKOOKax;

— MEeCTO U3/IaHUA KHUTH: IIEPEeBOJ], Ha aHTJINUCKUN sI3bIK; HA3BAHUE U3/IaTeJIbCTBA: TPAHCIUTEPAIUS C J10-
GaBsieHueM cokpaieHus Publ.

— B KOHIIe 6MOorpauIecKoro OMUCAHUS B KPYTJIBIX CKOOKAX YKa3bIBAETCS I3bIK HCTOYHUKA.

C noipoO6HOY MHCTPYKIHEH 1Mo 0(OPMJIEHHUIO CCHJIOK MOJKHO O3HAKOMUTBHCS HA CAaUTe JKypHasa:
www.fnfjournal.univer.kharkov.ua.

IIpuMepsI CCHLIOK

1) Cmamwa u3 scypHaaa: Petitti DB, Crooks VC, Buckwalter JG, Chiu V. Blood pressure levels before
dementia. Arch Neurol. 2005 Jan 12;62(1):112-6.

Hewmerr AIO, Baspus /IM. B3aumo/ieiicTBIE BBICOKOUACTOTHBIX 1 HU3KOYACTOTHBIX KOJIEOAHUI B CHHXPOHHU-
3UpyeMoM reHepaTope. M3BecTH: BhICIITNX yIeOHBIX 3aBeieHu . Pajuosnexktponnka. 2015 AuB 8;58(12):53-61.

2) Knuza: Carlson BM. Human embryology and developmental biology. 4th ed. St. Louis: Mosby; 2009. 541 p.

3) Mamepuaavt kongheperyuii: Grassby AJ. Health care in the multi-cultural society. In: Walpole R,
editor. Rural Health. Proceedings of the Rural Health Conference of the Royal Australian College of General
Practioners; 1978; Melbourne. Melbourne, AU: The Royal Australian College of Practioners; 1979. p. 49-50.

4) ITamenm: I'myxoB O3, Xapxota I'l, Aryposa IB, IIpoxoposa CI, BuHaxiguuku; /[oHenbKkui 60TaHid-
uuit cax HAH Ykpainu, nateHToBiIacHUK. Criocib BUKOPUCTaHHA TaodiTiB 11 JieMiHepatisarii e/1adoToriB
TeXHOTeHHUX 3eMestb. [TateHT Ykpainu N2 83384. 2013 Bep 10.

5) Cmamba u3 pycckoazviuHo20 x»cypHaaa: Sigal VL, Bidnenko VN. Mechanism of destruction
of tumor tissue with local hyperthermia. Vestnik novyih meditsinskih tehnologiy [Herald of new medical
technologies]. 2000;7(4):105-6. (in Russian)

CTpyKTypHBIE 3JIEMEHTbBI

DopMyJIBI 1 CUMBOJIBI, yIIOMHUHAEMbIE B TEKCTE CTAThH, IOJKHBI OBITh HAOpaHbI B pefiaktope dopmyst Math
Type Equation. Kaxknast popmysia 1oKHa OBITh OTAETBHBIM 00BEKTOM, MIpUGT Beex GopMyJT 0HOOOpa3eH.
Obsi3aTesbHa HymMepaiust GopMyJI — B KPYIJIBIX CKOOKAX, C PABOT0O Kpast PAHMUI] TEKCTA.

Bce WIJIIOCTPpAaIu 1 TaﬁJII/II.[I)I JOJI’KHBI UMETh Ha3BaHUA (Z[JIH PUCYHKOB — CHU3Y, IJIA Ta6JII/III — CBEp-
Xy), OHHU OOJI’KHBI PaCItojiaratbCAa B COOTBETCTBYIOIIHX MeCTaX TEKCTa CTaTbU U 6I)ITI) ImocjIeg0BaTEIbHO IIPO-
HyMepOBaHBI.

PucyHku 1ofaoTca JONOJTHUTEIBHO OTAEeIbHBIMU rpaduueckuMu (ailjiaMu: 4epTeku, JuarpaMMbl,
CXeMbI U T. 1. IO/IAI0TCA B eps, ai uiu edr popmartax; pororpaduu nogmarores B tiff wiu jpg bopmarax ¢ pas-
petteauem He MeHee 300 dpi, pazmepom nzobpaskenust ot 80 Mm 10 170 MM B IIUPUHY.

TepMUHBI M 0003HAYEHHUA TEXHUUECKHUX ITAPAMETPOB CJIeAyeT YIOTPeOIATh B COOTBETCTBUU C HOP-
mamu ['occranmapTa, a eIMHUIBI U3MEPEHUsS — B MeXAyHapoHoi cucreme exuuut] (CH).

PepakiimoHHasA MOATOTOBKA CTATHH
CraTbs, KOTOpast IOCTYIAET B PeAAKIIUI0, PETUCTPUPYETCS U HAIIPABJIAETCSA HAYYHOMY PElleH3€HTY, KOTO-
PbIH TO/ITKUCHIBAET CTATHIO B IeyaTh. [IpH HAIMYNY 3aMeUaHUi CTAThIO BO3BPAIAIOT aBTOPaM Ha JIOPaboTKY.
VcupaByieHHBIN BaDHAHT aBTOP JIOJI?KEH BEPHYTH B PEJJAKIIII0 BMECTE C OTBETOM Ha 3aMEYaHUS.
Pemaxkiius ocraBiisieT 3a cOO0H IPaBO UCIIPABJIATH M COKPAIIATh PYKOIIHCH, a TAKXKE BO3BPAIATH aBTOPaAM
paboThl, KOTOpPbIE HE COOTBETCTBYIOT MIPOQUIIIO KypHaIa U TPEOOBAHUAM PEIAKIUU.
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3BIT

PO MPOBEEHHSA
XLVIII MizkHapOoAHOI HAYKOBO-IIPAKTUYHOI KOH(pepeHIril
«3acTocyBaHHA JIa3epiB y MeIUIIUHI Ta 6ioJ1orii. EHIoKpuHOJIOTIA»,
M. XapkiB, 24—25 TpaBusa 2018 poky

24-25 tpaBHa 2018 poky Ha 6a3i XapKiBChKOTO HAI[IOHAJIIBHOT'O YHIBEPCUTETY iMeHi
B.H.Kapagina 6yna nposegena XLVIII MixkHapogHa HayKOBO-IPAKTUYHA KOH(epeHIis
«3acTocyBaHHs Jia3epiB y MeauIinHi Ta 6iosorii. EHiokpuHOIoria». Y po6oti koHpepeHITii
B35 ydacTh moHay 150 ocib, cepes AKkux 22 TOKTOPIB HAYK, 25 KAHAUATIB HAYK, 12 MOJIOIAX
BueHnX, moHasx 40 cryzmenTiB, moHaz 30 mpakTukyouux JjikapiB. Cepes ydacHUKIB KOHDe-
penrrii — 10 3akop/IOHHUX IIpeJICTaBHUKIB 3 6 kpaiH (buiopycs, ExBagop, Ipan, Himeuunna,
[Topryrasis, ¥Y36ekucras,). B Marepianax koHdepeHIrii omy0s1ikoBaHi poOOTH aBTOPIB, AKi
npecTaBsAIoTh 50 opranizarii 3 15 micr.

Pob6oTta koHbepeHITii Oys1a opraHi3oBaHa 3a TAKUMHU HAIPpSIMKaMU: IIpaKTUYHA poTOoMe-
nuirHa; GoTobiosIoTis Ta eKcrepuMeHTaIbHa poTOMEeINITNHA; POTOHHI TEXHOJIOTII B CLTh-
CHbKOMY TOCIIOAPCTBI; (Pi3UKO-TeXHIYHI OCHOBH (HPOTOOI0JI0TII Ta HOTOMETUITUHH.

¥ xomi poboTu KOHpeEPeHTITil Oysir 00rOBOPEHI aKTyaIbHI MUTAHHSA cydacHOi ¢poTobiosorii
Ta poTOMEAUIIHY, HacaMIlepe] TUTAHHA TPODITaKTUKU Ta JIKyBaHHSA I[yKPOBOTO AiabeTy
Ta MOTO YCKJIaIHEHD 32 IOTIOMOT0I0 (DOTOHHUX TEXHOJIOTIH.

B Marepianax koHdepeHTIIil omrybrikoBaHO 73 poOOTH, B TOMY YHCJIi 3 MPAKTUYHOI Me-
nuuHA — 41 pobota, 3 $oTo6i0sI0TII Ta eKcnepuMeHTaabHOI poToMeauIMHYA — 16 pOoOiT,
3 GOTOHHUX TEXHOJIOTIN B CUIBCHKOMY rOCIIoZapcTBi — 1 po60Ta, 3 Hi3MKO-TEXHIUHUX OCHOB
dboTomenunmam Ta porobiosorii — 15 pobir.

Bucoky akTUBHICTB ITpOoIeMOHCTPYBaH daxiBii 3 Xapkosa (41 pobota), Kuea (9 pobir),
Bigaumi (7 po6irt). Take cIiBBiIHOIIEHHS aKTUBHOCTI BUeHHUX B raxysi ¢oTobiosorii Ta
doTtomenunHu B YKpaiHi CIOCTEPIraeThCs BXKe MPOTATOM JAEKIIBKOX POKIB, 11O CBIAYUTH
IIPO HASABHICTh TPHOX HAYKOBUX I[€HTPIB, sIKi POPMYIOTH i/1€0JI0TiI0, METO/I0JIOTiI0, HAyKOBE
OOT'PYHTYBaHHS BIPOBA/>KeHHS (POTOHHUX TEXHOJIOTIA B MPAKTUYHY MEJIUIIUHY HE TITbKU
B YKpaiHi, asie i B iHmux kpainax. Ciif BIAMITUTH JiAUPYI0Yy MO3UIli0 HayKOBLiB Hayko-
BO-ZIOCJTiZTHOI JTaDopaTOpii KBAaHTOBOI 010J10TiI Ta KBAHTOBOI METUIIMHN XapPKIBCHKOTO HAITi-
OHAJILHOTO yHiBepcuTeTy iMeHi B.H.Kapaszina.

3a pesysipTaTamMu poboTH KoHepeHIlii omybikoBaHO iHQopMaIio Ipo KoHpepeH-
miro, [Iporpamy koHdepeHrrii Ta Marepianu koHbepeHIii. YacTuHy pobiT peKOMEeHJ0BaHO
omy0OJsikyBaTu B Mi>KHApOJITHOMY HAYKOBO-IIPaKTUUHOMY KypHat «®orobiosorisa ta @o-
TOMEIUITUHA», AKUHA € (aXOBUM 3 MEIMYHUX, OI0JIOTIYHUX TA TEXHIYHUX HAyK (BUTAaBHUK
JKypHasLy — XapKiBCbKUH HalloHaJIbHUM yHiBepcuTeT iMeHi B.H.Kapaszina).

l'osioBa oprkomiTery: A.M. Kopob6oB
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LETTER OF INVITATION
XLIX International Scientific and Practical Conference
“APPLICATION OF LASERS IN MEDICINE AND BIOLOGY”

DEAR COLLEAGUES!

According to the plan of conferences (certificate No.546 dated August 16, 2017, issued
by the State Unitary Enterprise “Ukr INTEI”), the XLIX International Scientific and Practical
Conference “Application of lasers in medicine and biology” will be held from 3 to 7 October
2018 in Hungary, on the territory of the largest SPA resort in Europe “Hajdaszoboszl6i ZRT”
(HungaroSPA Termal Hotel).

Within the framework of this conference, II “Gamaleia readings” will be held, initiated
by VF. Chekhun, MD, PhD, DSc, Prof, academician of the National Academy of Sciences of
Ukraine, Director of the Kavetsky Institute of Experimental Pathology, Oncology and Radio-
biology at National Academy of Sciences of Ukraine.

The conference will discuss the following topics:

— photodynamic therapy (main);

— low-intensity light therapy;

— photo-diagnostics;

— photo-surgery;

— application of photonic technologies in agriculture and veterinary
medicine.

Before the conference (October 2 and 3), it is planned to deliver pre-lectures actual
issues of photo-medicine.

Working languages — English, Russian, Ukrainian (synchronical translation).
Conference materials will be published before the Conference.

Abstracts should be submitted in English (allowed Russian, Ukrainian with English
annotation), and sent to the Organizing Committee not later than August 20, 2018
(e-mail: amkorobov@i.ua). Admission of abstracts has been extended at the request of
the conference participants in connection with the summer holidays. Rules for Abstracts — in
the attached file.
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The conference will traditionally organize an exhibition of new devices for photomedicine,
as well as an exhibition of literature on photomedicine, including periodics.

Within the framework of the cultural program, we plan excursions to Hungary, Romania
and Austria.

The cost of accommodation in HungaroSPA Termal Hotel is 50 Euro per night per
person in a double room (extra charge for living alone in the room is 13 euros per day). It
includes breakfast, dinner (buffet) and use of SPA services.

The conference fee is 90 Euro, including printing, proceedings and coffee-breaks.
Resort tax — 1.6 Euro per person per day (payment at check-in).

The cost of one square meter of the exhibition space is 25 Euro per square meter (the
minimum area for the devices exhibition is 4 m?, and for the literature exhibition — 2 m?).

For more information, please call:

+38 (067) 731-14-31 (Russian, Ukrainian — Anatoliy Korobov)
+38 (050) 411-16-32 (English — Sergiy Gulyar)

Sincerely yours,
On behalf of Conference Organizing committee,
president International Association \%
Anatoliy Korobov

“Laser and Health”
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