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Pesiome

Uenb paboTbi cocTosiia B U3y4eHUm 61OI0rM4eCKOro AefiCTBUS HU3KOMHTEHCUBHOIO JIa3€PHOI0 U3JTYYEHUS Ha M1a3My KPOBU U pe-
3UCTEHTHOCTb MEMOPAH 3PUTPOLMTOB NPY JIEKAPCTBEHHO B0NIE3HMN.

Martepuanel n meToasl. [lpeacTaBieHbl pe3ynbTaTbl BO3AEHCTBUS 1a3€PHOr0 HU3KOUMHTEHCUBHOIO TeparepLoBOro n3ay4yeHus
(A =333 mkm, P =6 MBT/cm?, t = 30 MUH) Ha apUTPOLMTBLI GOJIbHBLIX SIeKaPCTBEHHOU 60/1€3HbI0, aCCOLMUPOBAHHOM C anneproaep-
maro3amy. Pe3anCTeHTHOCTb S3PUTPOLMTOB OLIEeHMBAIach C MOMOLLbIO reMonm3a in vitro. OueHka Bo3aercTBus TeparepLioBoro ns-
Jly4eHus1 MPOBOANAACH METOAOM MUKDOBOJIHOBOM ANSEKTPOMETPpmM rpu Yactote f = 37,7 [T nyTem namepeHns: peasabHou 4actv
KOMIMIEKCHOW AN3NIEKTPUHECKOM NMPOHNLAEeMocTy (&), MOBEPXHOCTHOIO HaTsXXeHus (a), a Takxke nyTem pacyeta rpoLeHTa remMmo-
M3a 3pUTPOLMUTOB.

Pe3ynbTtatsl. [1py uccnenoBaHny CyCrneH3um a3pUTPOLMTOB, BbiAEPXaHHbIX B TUMOTOHNYECKOM coneBom pactBope NaCl ¢ KOHLeH-
Tpaumeri ¢ = 0,48%, a 3aTem MHKYOUPOBaHHbLIX B 00J1y4€HHO r1a3me KPOoBU, YCTaHOBJIEHO YMEHbLLEHWE napameTpa £ N CHUXeHue
MPOLIEeHTa reMonm3a ro CPaBHEHWIO C HKYybaLmer KeTok B He0b1y4eHHO nna3me. Pe3ynbTatsl JaHHbIX UCCIEA0BaHWI CBUAETE b-
CTBYIOT O TOM, YTO MPUMEHEHMNE 1a3EPHOV TEPArepLIOBOU 3KCO31LMM MO3BOJISIET BOCCTAHAB/INBATbL HAPYLLEHHYIO PE3UCTEHTHOCTb
memMbpaH apuTpoLMTOB in vitro B cpeaHem Ha 30%.

BbiBoAbl. [10/1y4eHHbIE PE3YNIbTaThl OTKPLIBAIOT NePCNeKTUBbI 4151 AalbHEHLLINX UCCIEA0BaHU MEXaHU3MOB YCTOMYMBOCTY MEM-
6paH 3pUTPOLIMTOB HE TOJILKO C LI€JIbIO M3YHEeHWsI NaToreHe3a 1ekapCcTBeHHOV 601e3HM, HO U C LieJbio pa3paboTku bosee apgek-
TUBHbIX CI0COO0B ee Teparnmu.

KmioyeBble crioBa: HU3KOMHTEHCUBHOE TeparepLoBoe n3Jay4eHne, MUKPOBOJIHOBAS AN3IEKTPOMETPUS, OCMOTHNYECKasl PE3UCTEHT-
HOCTb 3PUTPOLMTOB, JIEKapPCTBEHHas! 60/1€3Hb, aCCOLMNPOBAHHAs C a/lIeproaepmMaTo3amu.

BBegenue

CTpyKTypHBIE OCOOEHHOCTH OHOJOTMYECKON CH-
CTEMbI 9PUTPOLIUTOB U IJIa3Mbl KPOBHU, B 3aBUCUMOCTHU
oT (bHSI/IOJIOFI/I‘{eCKI/IX yCJIOBI/Iﬁ 1 N3MEHAIONINXCA YCJI0-
BUI Opr}KaIOHlef/)I Cpebl, OIIMCbIBAIOTCA JU3JIEKTPpHUYE-
CKHUMU ITapaMeTpaMU, TaAKMMU KaK peajlbHad 1 MHUMasAd
YaCcTH KOMILJIEKCHO HHaJIeKTpI/I‘{eCKOfI IIPOHUIaEMOCTH,
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JIUDJIEKTPUYECKUE TIOTEPH, 3JIEKTPOIIPOBOAHOCTD. B jiu-
TepaType B HACTOSIIEE BPEMsI MHTEHCHBHO 00CY:K/a-
10Tcst QU3NYECKe MEXaHU3Mbl, OTBETCTBEHHbIE 32 TIPO-
sIBJIeHUsT (PU3UIECKUX CBONCTB 3PUTPOIIUTOB U TLJIa3MBbI
KPOBM B Ppa3JUYHBIX [UATIA30HAX DJIEKTPOMATHUT-
Horo crekTpa [16]. B mporiecce aTnx AncKyccHuii ycrta-
HOBJIEHO, UTO Ha yacrorax o-puctepcuu (f < 10 kI'm)
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PETUCTPUPYETCS MOIAPUIYEMOCTD OTACTHHBIX MOTIEKY T,
B TOM YHCJie KOMITIOHEHTOB T€MOJIU3UPOBAHHBIX 3PUTPO-
1utoB [15], a Ha wactorax B-mucnepcun (10 k' < f <
100 mI'r) — mosISIpU3yEeMOCTh CIOKHBIX MAKPOMOJIEKY -
JISIPHBIX KOMIIJIEKCOB MeMOpPaHbI, BHYTPHUKJIETOUHBIX
CTPYKTYP U KJIeTOK B 11esioM |20, 22]. Pe3yabTaThl aTHX
MCCJIeTOBAHNH MPEACTABISIOT MPAKTUYECKUH NHTepec
JUIST METUKO-GUOTOTHYECKUX chep: TIPU KJIETOYHOH ce-
TTapanyy 3/J0POBBIX M PAKOBBIX KJIETOK [24], mpu mpo-
BEpKe KayecTBA KOHCEPBUPOBAHHOW KPOBU U ILIA3MbI
[19], a TakKe TIpU AMDJIEKTPUIECKON KOATYyJIOMETPUU
[18].

Ha wacrortax y-aucmepcun (f > 1 TTi) ocHoBHOM
BKJIA/l B peJIaKCAllMOHHBIE CBONCTBA OMOJOTHMYECKOI
CHCTEMBI 9PUTPOIUTOB U TJIa3MBbI KDOBU BHOCST MOJIE-
KyJIbI CBOGOIHOM U cBsi3aHHOM Boabl [23]. Panee Hamu
OBLIIO [TOKA3aHO, YTO MUKPOBOJHOBAS JAUDIEKTPOMETPHSI
(Ha YacTOTax JUCIIEPCHUU IUIIEKTPUUECKON TTPOHUIIA-
eMocTH cBoOomHOM Boabl [ = 35+37,7TT) sBisercs
WHCTPYMEHTOM KOHTPOJISI NapaMeTPOB AMIJIEKTPUYE-
CKOH TIPOHMITAEMOCTH M TIOBEPXHOCTHOTO HATSIKEHUS
pu otlieHKe (PYHKITMOHAIBHOTO COCTOSTHUS PUTPOITU-
TOB U TIJIa3MBI KPOBU HE TOJIBKO B YCIOBUAX (HU3NOTIO-
TMYECKOM HOPMBI, HO U TIPY PasJINYHBIX KOKHBIX 3200~
JieBaHUSIX [5].

C uesbio usydyeHusi (GyHKIIMOHATHBHOTO COCTOSIHUS
SPUTPOIIUTOB C ITOMOINBI0 MWKPOBOJHOBOW IM3JIEK-
TPOMETPUU Hallle BHUMAaHUE IPUBJIEKJA JIEKAPCTBEH-
Hast 6osesub (JIB) Kak OmHO M3 PacmpoCTPaHEHHBIX
aJIepruyecKux 3a00JeBaHU ¢ KOKHBIMU TIPOSIBJIECHU-
sIMH, B 3THOJIOTHN KOTOPOH BeAyIasi POJIb OTBOANTCS
AJJIEPITUYECKUM PEAKIINSIM HEeMEIJIEHHOTO WJIU 3aMe[l-
slentoro tunos [1] Ha (done arcbamanca MeMOpaHHO-
KJIETOYHOTO TOMeocTasza apuTpouuTos [2, 11], 6uoxu-
MHUYeCKUX M3MeHEeHWH B Tjla3Me KpOBU [4], a Takke
aKTHBAIlMK CBOGOAHO-PAAUKAIBHBIX IIPOIECCOB IPHU
HECOCTOSITEIFHOCTH (PepMEHTATUBHON M HedepMeHT-
HOU aHTUOKCcUAaHTHOU 3anuTsl [9, 10]. Ilpuunnoii oco-
6oro BHUMaHUs K 1pobiieme JIB gaBisieTcst exKeroaHblit
POCT 4aCcTOTHI AJLIEPTUYECKUX PEAKITUI Ha JIEKAaPCTBEH-
HbIe CPEJICTBA, B TOM YHCJIE€ HA AHTUTUCTAMUHHBIE U KOP-
TUKOCTEPOUIHBIE TIpeTapaTsl, HeJJOCTaTOYHAs U3y4YeH-
HOCTD ee TTaToTeHe3a M, COOTBETCTBEHHO, HeJIOCTATOUHAS
addexTuBHOCTb ee Tepanuu. [lockosibKy B TIocjeiHne
roanl JIB Hepenko pasBuBaeTcs Ha (oHe JedeHus pas-
JUYHbIX asieprozepmaro3oB (A/l), aTo cosmaet ere
GoJibllie TPYAHOCTH B jledeHun Kak JIB, Tak u ee co-
[Ty TCTBYIOIIEH MTATOJIOTUH.

Panee mpu paspaboTKe HOBBIX CIMOCOOOB Tepamuu
JID xoppekius pyHKIITNOHAJIBHBIX U YIbTPACTPYKTYP-
HBIX U3MEHEHWH 3PUTPOIMTOB JOCTUTANIACH B OCHOB-
HOM (apMaKOJOTMUECKON PperyJisiiiueil mepeKucHOro
OKWCJIEHUS JINTTUOB C IPUMEHEHNEM ITHPOKOTO CIIeK-
Tpa anTHoKcuAaHToB [12]. B HacTos1ee BpeMsi B KJIH-
HIYeCKOH MeUITNHE, C TOYKY 3PEHUS BOTHOBBIX Xapak-
TEPUCTUK U PE30OHAHCHBIX YACTOT 3JIEKTPOMATHUTHOTO
U3JIydeHUs], OINPABAAHHO IpuMeHeHue OGuodusnyde-
CKMX METOZOB M WHCTPYMEHTOB, OCOOEHHO JIa3epoB
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C MOHOXPOMAaTHYECKUM KOTEPEHTHBIM M3JIyJeHHeM.
TeparepiioBoe U3JIydeHUE SIBISETCS YaCThIO DJIEKTPO-
MaTrHUTHOTO CHEKTPa, HAXOAIIETOCS MEXKIY AaTbHUM
WHPPAKPACHBIM U CYOMUJLIMMETPOBBIM H3JIyYEHUEM
(f = 10"+10" Tr), ¥ comepPsKUT CIIEKTPHI KojrebaTeb-
HBIX ¥ BpalllaTeJIbHBIX MO OUOJOTHUECKUX MOJIEKYJI
TPETUYHON U YeTBepTUYHON cTpyKTypbl. Habmonaemoe
IPU 3TOM U3MeHeHHe K03 UIUEHTOB TOTJIONIEHUS
¥ TIPEJIOMJICHHS, a TaKKe U3MeHeHNe YPOBHS THApaTa-
MU CBSI3aHO C YHEPTETUYECKUMHU XaPaKTePUCTUKAMU
9TOTO M3JIYUIEHUs], KOTOPbIe OJIU3KY K JHEPTUSIM aKTH-
BallMK CIa0BIX MEKMOJIEKYJISIPHBIX CBsizei [21].

IbdeKTs TepareproBOro M3JIydeHWsT Ha MOJIEKY-
JIIPHOM YPOBHE IPOSIBJISIIOTCS B MHUITUUPOBAHUU KOH-
(hopMAIMOHHBIX TTEPEXOZIOB B OMOJOTHUYECKUX MAKPO-
MOJIEKYJTaX, KOTODPbIE OIEHUBAIOTCS IIyTEM aHAJIN3A
BpaIIaTeJTbHON TOABMKHOCTH TAapaMarHUTHBIX II€H-
TPOB HEKOTOPBIX TPAHCHOPTHBIX OGEJIKOB 1O Mapame-
TpaM CIIEKTPOB 3JIEKTPOHHOTO TapaMarHUTHOTO pe-
30HaHca [8], a Takke MyTeM U3MepeHHUsl TUIPATHOTO
OKPY>KEeHIS MAKPOMOJIEKYJIIIPHBIX CTPYKTYP IO TTapamMe-
TpaM KOMILJIEKCHOU TU3IEKTPUUECKOM TPOHUIIAEMOCTH
[7]. YuuTbiBas, 9TO 2KCHEPUMEHTATbHBIE UCCEA0BA-
HUS BJIUSHUS TEPArePIIOBOTO U3IYYEHUS HA PE3UCTEHT-
HOCTb MEMOPAH 3PUTPOIIMTOB MO3BOJISTIOT TOBOPUTH KaK
O TIOJIOKUTEJIBHOM IIPOTEKTOPHOM JICHICTBUU HU3KOUH-
TEHCUBHOTO JIa3ePHOTO M3JTyYeHUs Ha KJIETKU KPOBH,
KOT/]a TIPO/IJIEBACTCA CPOK SKU3HU 3PUTPOLUTOB U 3a-
MeJJISIeTCS TeTHIpaTalus KaeTok [17], Tak u o HeraTuB-
HOM BJIUSTHUU, PE3YJIbTATOM KOTOPOTO SIBJISIETCSI TIOBBI-
IeHne BI3KOCTA KPOBU U MHTEHCU(MUKAINS TeMOJIN3a
aputporuTos [ 13], usydeHue 6MOTOTUIECKOTO AeHCTBIS
HU3KOMHTEHCUBHOTO JIA3€PHOTO U3TyYeHNs Ha TIIa3My
KPOBU U PE3UCTEHTHOCTb MeMOPaH apUTPOIUTOB MPU
JID Ha coBpeMeHHOM 3Talle SBJSIeTCS aKTyaTbHON MTPO-
6J1eMOIA.

Ilesb HacTOSAMElH PaGOTHI COCTOSIIA B U3y4eHUN OHO-
JIOTUYECKOTO IEUCTBUSI HUI3BKOMHTEHCUBHOTO JIA3€PHOTO
W3JIy4eHNs Ha TJIa3My KPOBU U PE3UCTEHTHOCTH MEM-
6paH apuTpouuToB 1pu JIB.

MaTtepHaasl 1 METOABI NCCICTOBAHUA

[Tox HabmoAEHIEM HaXOAUIOCh 25 60bHBIX JIB (B BO3-
pacre ot 30 10 55 Jiet), acconmmposatHoii ¢ Al (y 12 6oJib-
weix JIB accomuupoBana ¢ ajjepruyeckum iepMaTi-
toM (AJLM), y 13 — c atonmueckum gepmatutom (AT/T).
KOHTpOJIbHYIO TPYMITYy COCTaBJISI  OOpasiibl KPOBU
13 mpakTHYeCKH 30POBBIX IOHOPOB. B kauecTBe 0GbeKTa
WCCTIeZIOBAHNS WCIOJBb30BAIM TI7Ia3My KPOBH M 3PUTPO-
IIUThI BEHO3HOI KPOBU, TIOJyYEHHBIE ITyTeM HIEHTPUQyTru-
poBanust B tedenve 15 mus ipu 3 000 06./MuH. BeHosHy0
KPOBb, CTaOMINBNPOBaHHYT0 3,8% pacTBOPOM IUTpaTa Ha-
TPHs, TIOMEIAJIN B KOJIMYECTBE 5 MJI B HEHTPUGDYKHYIO
IPOGUPKY [JIsT AJIbHEHIIIEro NCCIIEIOBAHMS.

B skcmepmMmenTe WCIOMB30BAIM  amIiapaTypHO-PETH-
CTPUPYIOIINI KOMILIEKC, IO3BOJISIONTNI B PEAIbHOM Mac-
mrrabe BpeEMeHH OIEHWBATh THAPATAIINIO KJIETOYHON CH-
CTEMBI, a TaK)Ke U3MEPSITh 3JEKTPOMATHUTHBIN OTKJIMK
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SPUTPOIIUTOB TIPY PA3IMIHBIX KCHO3UINAX IO/ NCTOY-
HUKOM JIa3€PHOTO U3JIydeHUsT. Peansalius skcriepuMeHTa
JOCTUTANIACh Garoaapsi CHHXPOHHOMY WCTIOJTE30BAaHIIO
MMKPOBOJIHOBOI YaCTH KOMILJIEKCA, TTpeicTaBienHoi KBY-
JINAIEKTPOMETPOM ¥ 8-MM BOJTHOBOJHBIMU 3JIEMEHTAMM,
a TaKsKe GJyarofapst UICTOYHUKY HU3KOMHTEHCHBHOTO Tepa-
TepIIOBOTO M3IydYeHns: — ruanuctoBogopoanomy (HCN)
Jsazepy. VIcTOYHNKOM MUJLTUMETPOBOTO M3JTyYEHIS B alllia-
paTypHO-PETUCTPUPYIOIIEM KOMILIEKCE CITY KT FeHepaTop
Tanna ¢ yacroroii rereparyu f = 37,7 TT11, a UICTOYHUKOM
BHerrHero BoaerictBust — HCN-jazep ¢ ayiHONi BOJTHBI A =
337 mxm. Posb aktuBHO# cpeapl HCN-azepa mpencras-
JISJIa CMECh MeTaHa C BO3yXOM, MMeETOITast 001Iiee aBiie-
uue ~ 1,5 MM pr. cT. [LIOTHOCTD 9HEPTUY U3JTYyYEH S JTa3epa
C HETIPEPHIBHOM MOIIHOCTHIO cocTasiisiia P = 6 mBt/cm?,
¢ paboueii yactoroit nsnyuenus gazepa — f = 0,89 Tl [3],
a CPe/IHUIA U aMILIUTYIHBIA Pa3ps/IHbLiA TOK ObLI PaBeH, CO-
orBercTBeHHo, 0,25 A 0,6 A.

Ympasinenne aHaIoOTO-IMGPOBBIM TIPeoOpa3oBaTeTeM
(AILLIT) obecriednBanoch U3MEHEHHEM YaCTOTDI AMCKPETH-
3arm. /1711 3TOTO MCTIOTh30BAIaCh CUCTEMa BPEMEHHOTO
HAKOILJICHUSI CUTHAJIA B (haiiie Py OTHOBPEMEHHOM Tpacu-
YeCKOM BBIBOJIE CAMOT'O CUTHAJIA M €T0 CTIEKTPA B PEATTbHOM
pexvme Bpemenn. O6paboTKa MOJyYeHHBIX JaHHBIX TIPO-
BOZIAJIACH C TIOMOTITHIO TIPOTPAMM HAKOTIJIEHUS 37IeKTpoMar-
HUTHOTO OTKJINKA OUOJIOTIYECKOI CCTEMBI U3 TIO/ TITYMOB,
aHas3a O POBAHHBIX TAHHBIX C TIOCITEAYIoNei obpa-
GOTKOI1 ITyTeM TIPUMEHEHHUSI aJITOpUTMa OBICTPOTO MTPe0d-
pasoBanust Oypbe.

V3BecTHO, UTO IMIEKTPUYECKAS TIPOHUTIAEMOCTD STBJISI-
€Tcs TTapaMeTPOM, KOTOPBII MeeT TIepBOCTeTIeHHOe 3HaYe-
HUe B MOJUIEPKAaHUN CTPYKTYPHOH I[eJIOCTHOCTH U (DYHK-
ITHOHATIBHONW AKTWMBHOCTA OWOJIOTHYECKUX CHUCTEM, TaK
KaK OIIeHUBAET BaXKHeHIe (PU3NKO-XUMUIECKIE XapaK-
TEPUCTUKH — BOIOPOJTHBIE, 3JIEKTPOCTATHIECKUE U THAPO-
(hobHBIE B3aUMOAEHCTBUSL. DIEKTPOMATHUTHBIA OTKJIMK
TIPENICTABIISIET COOO CUTHAT, OTPasKEeHHBIN OT GHOJIOTIYe-
CKOIl CHUCTEMBI, IOMEIIEHHON B U3MEPUTEIBHYIO KIOBETY,
U PETHUCTPUPYEMBIIl Ha BBIXOJIE /IETEKTOPA BOJTHOBOTHOM
8-MM simHUY [3]. DTOT CUrHAJI KOCBEHHO OTPAXKAET M3Me-
HEeHUe TUAIeKTPIIEeCKOH TIPOHNIIAEMOCTH KaK B YCITOBHSX
(HU3MOJIOTMYECKON HOPMBI, TAK U TIPU PA3JINYHBIX TIATOJIO-
THYECKUX cocTogHUAX. [Ipn aToM akycTidecknii «<sweep-
pesxum» (f=40+ 50 ') obecrieanBaeT 4aCTOTHYO MOIYJIsI-
IIMIO MI3MEPUTETbHOMN KIOBETBI. Vcromb30Bane TOCTIeIHeTO
CBsI32HO C YCTAHOBJIEHUEM B U3MEPUTELHON KIOBETE CTOSI-
YUX 1 OETYIIUX BOJTH, TIO3BOJISTIONINX TIOCJIE OTIPE/IEIEHHST
MUHUMYMa 1 MAKCUMYMa XapPaKTEPUCTUIECKUX YACTOT Tie-
PENTH K OTIpe/IeTeHITo TTIOBEPXHOCTHOTO HATSKeHS [6].

B niporiecce BBITIOIHEHUST PabOTHI ONEHUBAIN BIIMSTHUE
TeparepIioBOTO M3JIyYeHNs Ha TTOKA3aTesH ANAJICKTpIYe-
ckoit nponutiaemoctu (€, /M) 1 TOBEPXHOCTHOTO HATSI-
skenns (o, MH /M) tutasmbl kposu 601bHBIX JIB. TIpu aTom
JlasepHoMy Teparepriosomy obsyuennio (V- = 1,0 mi,
akcnogunust ¢ = 30 mun, P = 6 MmBt/cM?) noaBeprasin
mrasMy KpoBu oobemoM 1,0 Mir.

Kpowme Toro, oniennBasi BIMSHNE TI7Ia3MbI KPOBH, TTOT-
BEPTrHYTOI TepareplioBOMYy W3JIy4eHWIO, HA IOKA3aTeJsu
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OCMOTHYECKOTO TEMOJIN3a SPUTPOITUTOB TIPY X MHKYOGAITH
B 0061y4eHHOH 11a3Me B Tederuie 15 mun. Korrposewm ciry-
SKUITH 0OPasIIbl MHTAKTHOM KPOBY IOHOPOB. DPUTPOIIATHI
B 00beMe 40 MKJT TToMelaiy Ha 1 4 B coJieBble pacTBOPBI
NaCl ¢ kornenrpanusivu ¢ = 0,9%, ¢ = 0,6%, ¢ = 0,48%, ¢ =
0,3%, 3aTem 1ieaTprudyruposasm rpu 3 000 06./MUH B Tede-
nre 3 MuH. CTerieHb TeMOJTI3a OTIEHUBAJTH TI0 ONTTHIECKOM
IJIOTHOCTH HAZIOCAIOYHON SKUIKOCTH, TTOJTyYeHHO T10CTe
OCAK/ICHMS HETEMOIM3MPOBAHHBIX OPUTPOITUTOB, M BBIPA-
KaJTH B ITPOIIEHTAX B CPABHEHUU C ONTUIECKOU TLJIOTHOCTHIO
00pasIoB, B KOTOPHIX TEMOJIN3 SPUTPOIIUTOB OBLT BHI3BAH
JucTrImpoBaHHoi Bogoit (100% remosms):

h=D,_ /D x100%,

e h — nokasaresb reMo/m3a; D — onTuyeckas mioT-
HOCTB HAJIOCaJIOYHON JKUKOCTHU /IO TEMOJIH3a dPUTPOIIN-
TOB; D — ONTHYeCKasl IVIOTHOCTD HA/I0CaI0YHOM JKUIKO-
ctu ipu 100% remoJin3e spuTpPOIUTOB.

Craructnueckyto o6paboTKy 3KCIIEPUMEHTATBHBIX [aH-
HBIX [TPOBOIMJIN C MCTIOJIb30BAHMEM CTAH/IAPTHOTO TTaKeTa
Excel. JIocTOBEpHOCTD MOJIYUEHHBIX PE3YJILTATOB OIEHU-
Bay ¢ nomouibio U-kpurtepust Manna—YutHu.

Pe3y/IsTaThl 1 HX 00CYKICHHE

Ha mepBom »sTare ucciieoBaHUIT M3y4Yaaul 3JIEKTPO-
MarHUTHBIA OTKJIMK IIJIa3Mbl KpoBu Gosbroro JIB, ac-
coruupoBanHoit ¢ A/l, 10 1 Mocsie SKCIO3UINY TTOI UC-
TOYHUKOM TEPAreprioBOr0 HM3JIy4eHUs] C  ITOMOIIBIO
AKYCTUIECKOTO <«sweep-pesknmay (f = 40 + 50 Tm).
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Puc. 1. AnekTpoMarHuTHblii oTknuK (U, AB) nnasambl KpoBU 60J1ILHOrO
B, accouumnpoBaHHoii ¢ AT/,  nna3mbl KPOBU NPAKTU4ECKU 340POBOr0
nAoHopa (K) npu akycTuyeckom «<sweep-pexume» B auanasone (f = 42+48

'u) Ao M nocne TeparepLoBoi akcnosuuuu. MorpewHocTb N0 BCeM
3HaYeHMSIM aKyCTMYECKOW YacTOThbl NPY AaHHOM o6beme 3anucum (0,1 I6) —
He Gonee 0,1 Ny
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Puc. 2. AnekTpoMarHuTHbIi oTKNuK (U, oB) nnaambl KpoBu 60/1bHOrO
J1B, accouunmpoBaHHoii ¢ AJ1[], npy aKyCTU4ECKOM «Sweep-pexume»
B auana3oHe (f = 42+48 'u) Ao n nocne TeparepLoBoOit IKCMO3ULUK.
MorpelHocTb N0 BCeM 3HaYEeHMSIM aKyCTU4ECKOW 4acTOTbl NPY AaHHOM
o6beme 3anucwm (0,1 I6) — He Gonee = 0,1 Iy
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Ha pucynxkax 1 n 2 mpezicTaBJIeHBI 37IeKTPOMarHUTHBIE OT-
KJIMKY ILIa3Mbl KpoBu GosbHoro JIB, accoruupoBaHHoi
¢ A/l, 10 1 ocsTe SKCIO3UITNH TI0/T ICTOYHIKOM Teparep-
IIOBOT'O U3JTyYEHUSI.

Kax BusHO 13 pucynkoB 1 1 2, 2/leKTpPOMarHUTHBIN OT-
KJIUK TUIa3Mbl KPOBHU OOJIbHBIX HUJKE 9JIEKTPOMATHUT-
HOTO OTKJIMKA TIJIA3MBI TTPAKTUYECKU 3/I0POBBIX TOHOPOB
B cpenHeM Ha 4 aB. OHOI U3 MPUYHH [TOJTyYeHHBIX JIaH-
HBIX, BO3MOSKHO, SIBJISIETCS KOHIIEHTPAIITMOHHBIHN CIBUT Ma-
KPOMOJIEKYJISIPHBIX KOMIIOHEHTOB ILIA3MBbI, TaK KaK TIpU
pasButun JIb peructpupyiorcss Kak KOH(MOPMAITMOHHbBIE
epecTpoiKy (DepMEHTOB AHTUOKCUIAHTHOI CHCTEMBIL, Pe-
3YJIbTATOM KOTOPBIX SIBJISIETCS YMEHBIIIEHNE KOJIMYecTBa
TOJISIPHBIX TPYIIIT aMUHOKHUCJIOTHBIX OCTATKOB, TaK U yBe-
JIMT9eHNe COePsKaHMs MTATOOTMYECKIX TIETITH/IOB, ITPO/TyK-
TOB KaTabosimaMa 6eJIKOB U IyprHOB [ 14].

[MonygacoBast Ta3epHast SKCIO3UITHST TUTA3MBI GOJTBHBIX
JID, accoruupoBannoii ¢ AT/l (puc. 1) u AJI/L (puc. 2),
TIPUOITM3UIN 3JIEKTPOMATHUTHBIN OTKJIMK TIIA3MbI OOJTb-
HBIX K TIOKa3aTessIM 3JIEKTPOMATHUTHOTO OTKJIMKA TIPaK-
THYECKHU 37I0POBBIX ZIOHOPOB. He mckmoueHo, 9410 6eko-
BbIE MOJIEKYJIBI TLJIA3MBbI, AKIIENITUPYSI KBAHTHI SHEPrUU
TeparepIioBOTO M3JIydeHUsI U N3MeHssI CBOI0 KoH(opma-
U0 B CTOPOHY YBEJIMUEHUST KOJMYECTBA THAPOMUIHHBIX
amunbix (—CO — NH—), amumneix (NH,) m kap6oxk-
cubibix (COOH) rpyrii, nputsruBasu K cebe MOJIeKYJIbl
BOJIBI, CTPOTO OPUEHTHUPYS NX Ha MTOBEPXHOCTH MaKPOMO-
JIEKYJI, YTO U TIPOSIBUJIOCH B YBEJIMYEHUU KOJIMIECTBA CBSI-
3aHHOM BOJIBL.

B Tabmiie pecTaBieHbl pe3yIbTaThl K3MEPEHUs Tapa-
METPOB € ¥ G TIJIa3Mbl KPOBH JIUI] KOHTPOJILHOU TPYTITIH,
a TaKKe IJIa3Mbl KpoBu 00J1bHBIX JIB 6e3 BosaeicTBrs Te-
parepIioBoro n3iydeHns (MHTaKTHAS TJIa3Ma) ¥ TJIa3MBl,
TTO/IBEPKEHHOI T€PArepPIIOBOMY U3JTyIEHUIO.

Anaymi3 sKCIIepIMEHTATBHBIX TAHHBIX 10 U3YYEHHUIO /TN~
JIEKTPUYECKOI TIPOHUIIAEMOCTH U TIOBEPXHOCTHOTO HATSIKE-
HUSI TJIA3MBI KPOBH Y OOJIBHBIX U Y TIPAKTHUECKH 3I0POBBIX
sl (CM. TabJIuILy ) TOKA3aJl, YTO YBEJIMYCHUE TUPATALIMN
B OITBITHBIX 0Opa3iiax 60abHBIX JIB He CBsi3aHO ¢ KIMHITYe-
CKUM TedeHreM KOHKPETHOTO 3a00JI€BaHusT, a HOCUT UHTe-
TPaJbHBIIN XapaKTep, B OCHOBE KOTOPOTO JIeKaT IPOCTPaH-
CTBEHHO-KOH(DOPMAIIMOHHBIE  [IEPECTPOUKU  OEJIKOBBIX
KOMITOHEHTOB TIJIa3MBbI.

Bropoii aran uccseioBaHMil 3aKITIOYAICT B U3YYEHUH
MeMOPaHCTAOMTH3UPYIOIIETO JEHCTBIS TUIa3Mbl KPOBH,

ERKCIIEPUMEHTAJIBHI JOCJIIKEHHA

TTO/IBEPTHYTON BO3MEHCTBUIO TEPArepIiOBOTO M3JIYYCHIS.
ITpu wHKyOalMy SPUTPOLUTOB B OOJIYYEHHOU ILIa3Me,
B OTJIMYKE OT SPUTPOINTOB, MHKYOMPOBAHHBIX B CXOTHBIX
YCJIOBUSX B MHTAKTHOM I1a3Me, Habmonam adekT mo-
BBIIIEHNSI OCMOTUYECKOH YCTOMYHBOCTH MEMOPAH 3pPUTPO-
1mToB (puc. 3, 4). [IporieHT reMosM3a spuTPOIMTOB TIPU
JTOM yYMEHBIIAJICS B HEKOTOPBIX cJiydasx 1moutu Ha 30%
(cM. puc. 3). ITO TO3BOJISIET TIPEATIONOKUTD, 4TO A PEKT
TIOBBITIEHNST OCMOTHYECKOH YCTOWYUBOCTH MEMOPAH 3pu-
TPOIIUTOB BO3HUKAET, BEPOSITHO, B PE3YJIbTATE OIIOCPENIO-
BAHHOTO BO3/IEHICTBUS TEpareprioBOro M3Iy4eHnus Ha Ma-
KPOMOJIEKYJIbI TIJIa3MbI KDOBU.

Taxkum 00pasoM, pe3yJbTaTbl UCCJAEA0BAHUS OHOJIOTHU-
YECKOTO JIEUCTBUST HUSKOMHTEHCUBHOTO JIA3€PHOTO U3JTY-
YeHVST Ha TIJIa3My KPOBH M PE3UCTEHTHOCTh MEMOPaH 3pu-
TporuToB ipu JIb nokasau, 4to TeparepiioBoe u3ydeHue

h, %
100

0,1

0,9 0,6 0,48 0,3
¢, NaCl

—-e--VHTAKTHas Mnasma  ---®---nnasma obnyd. —a—K

Puc. 3. OcmoTn4ecKkuil reMonus apuTpoLuToB 6onbHbIx J16,
accouuupoBaHHoii ¢ AJ11, no (MHTakTHas nna3ma) u nocne (nna3ama
06ny4.) BO3AENCTBMS TeparepLoBoro 3ny4eHuns Ha nna3my KpoBu no
CpaBHEHMIO C KOHTPONbHbIM 06pa3uom nia3mbl (K) (nokaszaTenu npoueHTa
remonu3sa npeacrasfieHbl B 1orapudmMmyeckoi wkane)

h, %
100

0,1

0,9 0,6 0,48 0,3 ¢, NaCl

-~ - WMTaKTHas iasva  --w- iaswa obmyd.  —a— K

Puc. 4. OcMOTUYECKUIT reMoNU3 3PUTPOLUTOB GosbHbIX J1B,
accouunpoBaHHoii ¢ AT[L, no (MHTakTHas nnasma) u nocne (nnasma
06nyy.) BO3AeiCTBMS TeparepL,oBOro U3ny4eHus Ha nnasmy KpoBsu no
CpaBHEHMIO C KOHTPOJIbHBIM 06pa3uom nna3msbl (K) (nokasarenu npoueHTa
remMonu3a npeacTaBneHbl B 1orapudMmuyeckoil Wwkane)

Ta6nuua. NMokasaTenu AN3NEKTPUYECKOI NPOHULLAEMOCTH (g'; P /M) U NOBEPXHOCTHOro HaTsXeHus ( , MH/m)
naa3mMbl KPOBU [OHOPORB U Nia3mbl 60/bHbIX J1B A0 M NOcne BO3AeiCTBUSA TeparepLoBbiM U3JTy4eHUEM

. J1B, accouunpoBaHHas J1B, accoumnpoBaHHas
o P C annepru4eckum AepMmaTuTom C aTonu4yeckum AepmaTuTom
U3yvaembin
nokasarenb
nocne nocne nocne
WHTaKTHas WHTaKTHas WHTaKTHasa
o6ny4yeHus o6ny4yeHns o6ny4yeHuns
(;/’M 1,63*10-10 + 0,02 1,5*10-10 + 0,03** 1,7*10-10 + 0,03* 1,60*10-10 + 0,05** 1,8*10-10 + 0,02* 1’6% :)3:]0 =
Mg’/M 46,0+0,5 46,7+0,3 44,5+ 0,3* 45,3+0,5 43,2+ 0,5* 439+0,4

MpumeyaHue: * — focTOBEPHASs pa3HULI@ MeXAY rNokKa3aTesiIsMu KOHTPOJIbHOV rpyrnsl n J16 (p < 0,05); ** — gocTtoBepHasi pa3Huua Mexay
rnokasaresiiMu o 1 rocsie BO3AeViCTBUS TeparepLoBbiM naaydeHnem (p < 0,05).
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OKa3bIBAET TOJIOKUTEHHOE /IEHCTBYE, TIPOSIBIISIONIEECS
B CTAOUJIM3AIIMN CTPYKTYPBI MEMOPaH SPUTPOITUTOB 33 CYET
VBEJTMUYEHNST KOJIMIECTBA CBA3aHHOM BOAbL [1pu sTOM 1M0-
JIygacoBoe obJyueHue miasMbl 60sbHbIX JIB, acconmmpo-
BaHHOM ¢ pasnaHbIMU A/, COTIPOBOKIAETCST BOCCTAHOBITE-
HUEM ee (PUBMKO-XUMHUUYECKUX CBOWCTB, UTO MPOSIBIISIETCS
B YBEJMUEHUH TIOKA3aTesTei, XapaKTepU3yIOInX MOBEPX-
HOCTHOe HatspkeHue. [ToydeHHbIe JaHHbIe PACKPBIBAIOT
MeXaHW3MbI BJIASTHUST W3JIyY€HMsT TePareprioBoro auara-
30Ha Ha opranusMm 1pu JIb Ha MOJIEKYJISIPHO-KJIETOYHOM
YPOBHE, YTO MOKET B JaJIbHEHIIIEM UMETDh MTPAKTHYECKYIO
3HAYMMOCTb [IPU U3YUYEHNH €€ ITaToreHesa 1 pa3paboTKe HO-
BBIX CIIOCOOOB TEPAITHH.
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EKCIIEPUMEHTAJIBHI JOCJIGKEHHA

JIB acconmmpoBarno ¢ A/, 4TO CBUIETENBCTBYET 00 KOH-
(opMaIMOHHBIX TIepeCTPONKAX MAKPOMOJIEKYJT TLIA3MbI
C yBeJIMYEHWEM KOJMYECTBA TUAPATAIIMOHHBIX IIEHTPOB
CBSI3bIBAHUSI.

IMokazano  MeMmOpaHoctabuaM3upyolee  JIefdcTBre
TI71a3MBI KPOBH, TIOIBEPIHY TOM TepareprioBOMY U3JIy4eHUIO.
ITpu uHKyGaIMY 9PUTPOIIUTOB B OOIyY€HHOI TIa3ME [PO-
IIEHT OCMOTHYECKOTO TeMOJIM3a YMEHbIIIAJICS 110 CPaBHe-
HUIO C SPUTPONUTAMU, NHKYOMPOBAHHBIMKU C MHTAKTHOM
I1JIA3MOIA.

[nayekTprdeckass MPOHUIIAEMOCTDb SIBJISIETCS Map-
KEePOM MHTErpajbHOM OIEHKU THpaTaIliy I[€IOCTHOMN
OMOJIOTMYECKOM CUCTEMBI TIJIA3Mbl KPOBHU, MTO3BOJISIO-
I[ell Ha 9acToTaX Y-[UCIIEPCUU aHAJIU3UPOBATH (DYHK-
IMOHAJIHHOE COCTOSTHIE MAKPOMOJIEKYJT TT0 U3MEHEHUTO
OTHOCHUTEJIBHOIO KOJIMYECTBA CBSI3aHHOU BOJIBI U BOJBI
B CBOOOIHOM COCTOSIHUM.
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ERCIIEPUMEHTAJIbHI JOCJJIAREHHA

OCOBJINBOCTI BrJinBY TEPATEPLLEBOIo BUNPOMIHIOBAHHSA HA NJIASMY KPOBI
TA PESBUCTEHTHICTb MEMBPAH EPUTPOLIUTIB Y NALIEHTIB 3 JIIKAPCbKOIO XBOPOBOIO

H.B. Xmine', I'.K. KoHgakoBa?, E.M. ConowieHko?, B.I'. KonecHikos', 3. M. LLleByeHko?, T.I1. Sipmak?, 10.10. KameHeB'
TIHCTUTYT pagiogiavku Ta enekTpoHriku im. O.51. Ycukoa HAH Ykpainn
2 1Y «IHcTuTyT nepmaronorii Ta BeHeponorii HAMH Ykpainn»

Pe3some

Merta poboTu ronsirana y BuB4eHHi 6ion0ridHoi 4ii HU3bKOIHTEHCYBHOIO J1a3€PHOr0 BUMPOMIHIOBAHHS Ha M/1a3My KpPOBI Ta PE3UCTEHT-
HICTb MEMOpPaH epUTPOLMTIB Npu J1ikapChKiti XBOPOOi.

Marepiann Ta meroan. HaBeneHi pe3ynbTatv BIIMBY HU3bKOIHTEHCUBHOIO TEPArepLeBoro BUNpoMiHioBaHHs (A = 333 mkm, P =6 MBT/
cM?, t =30 xB) Ha epUTPOLINTI XBOPUX Ha JliKapCbKy XBopoOY, acouifioBaHy 3 aieprogepmaro3amu. Pe3ucTeHTHICTb epUTPOLMTIB OLli-
HIOBaJIv 3a JOMOMOIroK0 remoniay in vitro. OuiHka BBy TeparepLeBoro BUNpPOMIHIOBaHHS MPOBOAMIACk 3a AOMNOMOro MeToaa Mi-
KpOXBWJIbOBOI AieneKTpoMeTpii Ha YacToTi f = 37,7 [Ty LasIXOM BUMIPIOBaHHS PEasIbHOI YaCTUHW KOMIIEKCHOI AieIeKTPUYHOI MPOHUK-
HOCTI (€’), NOBEPXHEBOIro HATsry (o), @ TaKOX LLJIIXOM PO3PaxyHKY npoLieHTa reMoi3y epuTpOoLMTIB.

Pesynbratu. [pyi OCNILXEHHI ePUTPOLNTIB, BUTPUMAHHUX B riNOTOHIYHOMY COs1b0BOMY po34uHi NaCl 3 koHueHTpauieto ¢ = 0,48%,
a noTiM iHKyboBaHX B OMPOMIHEHIV 11a3Mi KPOBI, BCTAHOBIEHO 3MEHLLEHHS NapamMeTpa €’ Ta 3HUXEHHSI MPOLIEHTa reMosi3y o BiAHO-
LUEHHIO [0 iHKY6aUii KniTiH B HEONPOMIHEHIV nna3mi. Pe3ynbTaTv npoBeaeHnX A0CiAXeHb CBig4aTh Mpo Te, L0 3aCTOCYBaHHS 1a3ep-
HOI TeparepL0BOi eKcro3uuii 4ae 3Mory BiJHOBUTY YLLIKOAXEHY PE3NCTEHTHICTb MEMOPaH epuUTPoUMTIB in vitro B cepeaHbomy Ha 30%.
BucHoBKn. Le BiakpvBae nepcrnekTnam sl HACTYMHMUX AOCIIXEHb MeXaHi3MiB CTiikoCTi MeMOPaH epUTPOLMTIB HE INLLE 3 L0 BU-
BYEHHSI naTtoreHesy nikapcbkoi XBopobu, asne v 3 MeTor po3pobky eeKkTUBHILLMX CrlocobiB ii Tepanii.

KmioyoBi cnoBa: HN3bKOIHTEHCHBHE TEparepLieBe BUNPOMIHIOBaHHS, MIKDOXBWIbOBA Ai€/IEKTPOMETPISl, OCMOTHNYHA PE3NCTEHTHICTb
epuTpouumTIB, Nikapcbka xBopoba, acouiioBaHa 3 aneprogepmMaro3amu.

SPECIFICITIES OF TERAHERTZ RADIATION EFFECT ON BLOOD PLASMA AND
ERYTHROCYTES’ MEMBRANE RESISTANCE OF PATIENTS WITH DRUG DISEASE
N.V. Khmil', A.K. Kondakova?, E.N. Soloshenko?, V.G. Kolesnikov', Z.M. Shevchenko?, T.P. Yarmak?, Yu.E. Kamenev’

0. Ya. Usikov Institute for Radiophysics and Electronics of NAS of Ukraine
2 SE «Institute of Dermatology and Venereology of NAMS of Ukraine»

Abstract

Objective of the work is the study of biological action of low-intensive laser radiation on blood plasma and erythrocytes’ membrane
resistance during drug disease.

Materials and methods. The results of laser low-intensive terahertz radiations effects (A= 333 ym, P =6 mW/cm?, t =30 min) on eryth-
rocytes of patients by drug disease associated with allergic dermatosis are presented. The resistance of erythrocytes was estimated
by means of hemolysis in vitro. The evaluation of terahertz influence was carried out with help of microwave dielectrometry (work fre-
quency f= 37,7 GHz) at that a real part of complex dielectric permeability (¢') and a surface tension (c) were measured.

Results. The percent of erythrocytes’ hemolysis also was calculated. The decrease both ¢ and the percent of erythrocytes’ hemoly-
sis which were incubated in the radiated blood plasma (previously placed in hypotonic salt solution NaCl with concentration ¢ = 0,48%)
in comparison with incubation of erythrocytes in not-radiated blood plasma were established. Results of the given researches testify
to efficiency laser terahertz expositions in recovery of erythrocytes’ membrane resistance in vitro on the average 30% that opens pros-
pects for the further investigations not only with the purpose of the study of drug disease pathogeny but also for the purpose of devel-
opment more effective methods its therapy.

Key words: low-intensive terahertz radiation, microwave dielectrometry, osmotic resistance of erythrocites, drug disease associated
with allergic dermatosis.
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