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Llenb paboThl — BBISIBUTH U3MEHEHUSI OMO3JIEKTPUYECKOTO UMTIeIaHCca JIETKUX U TeJla y
CaMOK KpbIC JIMHUU Bucrap npu MHAYyLMPOBAHHOI MOHOKPOTAJIMHOM JIETOYHOU T'M-
MepTeH3uu. MHOro4acTOTHbIe OMOMMIIEAAHCHBIC MCCIECIOBAHUS Y KPBIC MPOBEICHBI
II0 U CITyCTsI MecsII] Tlocjie BBemeHus npemnapara (mo3a 100 mr/kr). ['mcTomornyeckue
cpe3bl JIETKOTO TOJIIMHONW 5—7 MKM OKpallWBajld TEMAaTOKCUJIMHOM U 303WHOM.
Y KpbIC TIPpU MOHOKPOTAJIMHOBOM ITOPa*k€HUM TMCTOJOTMYECKN TTOKa3aHO PeMOIEI~
pOBaHME JIETOYHBIX COCYIOB, TOATBEpKIAlollee pa3BUTHE JIETOYHOUN TUMEPTEH3UM,
Hajmyre 3M(MU3eMaTO3HBIX U3MEHEHM I 1 BOCITAIMTEILHOTO Mpolecca. BoisgBiieHHOE y
KPBIC C MOHOKPOTAJMHOBOI MOJIEJIbIO JIETOYHOM TMITIEPTEH3UHU 10 CPABHEHUIO C KPbI-
caMU KOHTPOJIBHOI T'PYIIITbl 3HAYMMOE yBeIWYEeHUE aKTUBHOTO COIPOTUBJICHUS, aM-
IUIUTYAbI OMO3JIEKTPUYECKOIO UMIIEJAHCA JETKUX IIPU HU3KUX YaCTOTaX TOKA MOXET
CBUIIETEIBLCTBOBATh 00 d3M(PU3EeMaTO3HBIX UBMEHEHUSIX, 4 TPU 00Jiee BHICOKMX YacTO-
TaX — O BOCHAJMTEJbHOM IIpOlieCCe M CYXKEHUM IMPOCBETa KPOBEHOCHBIX COCYIOB B
JIETKUX. 3HAYMMOE YMEHbIIIEHE 3HaYeHU I (pa30BOro yriia GMoMMITeJaHCca JIETKUX U pe-
aKTHMBHOI'O COMPOTUBIICHMUsI GMO3JIEKTPUUECKOTrO MMIIeaHca TeJia ITPU HU3KOi 4acToTe
Y KPBIC OITBITHOM I'PYMITBI MOTYT YKa3bIBaTh Ha MOBPEXIECHUST KIIETOYHBIX MEMOpPaH.

Knrouegule cro6a: MOHOKPOTATMHOBASI MOJIEJTb JIETOYHOM IMIIEPTEH3UU, OM0JIeKTpUYe-
CKMIi UMITeIaHC JIETKUX U TeJla

DOI: 10.1134/S0869813919080089

JlerouHas apTepuajibHasi TUTIEPTEH3USI MPUBOIUT K TUIEPTPOGUU MPABOTo XKeayaouKa
M B JaJIbHEIIEeM K pa3BUTUIO TSKEJIOM cepedyHoi HeqocTtaTrouHocTH [1]. Hanbosee pac-
MPOCTPAHEHHOM 3KCIIEPUMEHTAILHON MOJEbIO, ITO3BOJISIONIEH U3ydaTh JIETOYHYIO ap-
TepUaIbHYIO TUIIEPTEH3UIO, SIBJISICTCS BBEIEHME XXMBOTHBIM MOHOKPOTAJIMHA, BbI3BIBAIO-
1LIETO TOKCUYECKOEe MOBpeXkKAeHUE TTepudepruecKIX COCYIOB JErKMX U IPYrUX OPraHoB:
noyek, IevyeHu u cepaua [2].

[Tpy MOHOKPOTAJIMHOBOM MOPaXKEHUM Y JKUBOTHBIX BO3MOXXHO Pa3BUTHE TOKCUYHOTO
aJIbBEOJISIPHOTO TOBPEXICHUS, OTeKa, (pubpo3a JIerkrx, HapylleHue Ta3000MeHa B JIETKUX
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[3—5]. IlaTosornyeckre U3MEeHEeHMsI JIETOUHOM TKaHU TMPU BO3AEUCTBU MOHOKPOTAJIU-
Ha COOTBETCTBYIOT MOJIEJI OCTPOTO JIEFOYHOTO MOBpexXaeHus [3].

CTpyKTypHbI€ U3MEHEHUS B TKAHSX, BbISBIsSEMble MPU TMCTOJIOTMYECKOM aHasu3e,
oTpaXxaroTcss B JMHAMMKE DJIEKTPOITPOBOASILINX CBOMCTB 00pa3LoB opraHoB [6]. U3me-
psieMblii OMOB3JIEKTPUYECKUI UMTIEAaHC XXUBOI TKAHU — KOMIUIEKCHAasl BeJIMYMHA, 3aBU-
cs111asi OT YaCTOThI MPUKJIABIBAEMOTO 3JIEKTPUUECKOTO TOKA. AKTUBHOE COTTPOTUBJICHUE
3aBUCUT OT COIEPXaHUSI U JIEKTPOJIMTHOTO COCTaBa KUIKOCTH, YPOBHSI KPOBOCHAOXKe-
Hus TkaHu. EMKocTHas1 cocTaBisiioniasi umrienaHca ooycaoBjieHa HaTMUYUeM KIIETOUHBIX
Y BHYTPUKJIETOUHBIX MeMOpaH [7]. ®a30Bblii yros 6MO3JeKTPUYECKOrO UMIeAaHCa 03~
BOJISIET OLIEHUTh (pbUOpPO3 TKaHU (Harpumep, Muokapaa) [8]. BrisiBieHO U3MeHEHUE CO-
MPOTUBJIEHUS JIETKOTO MPH aJIKOTOJIbHON MHTOKCUKALKK [6].

s iMarHOCTUKY TUNEPTPOdUY WK AnUjaTallK JIEBOTO XKeTyI0uKa cepla y OOJIbHBIX C
XPOHUYECKO CepAeYHOIl HEeMOCTaTOUHOCThIO ObLIO TIPEIJIOXKEHO MCITOJIb30BaTh OTHO-
IIeHUEe KOMITOHEHTOB OMO3JIEKTPUYECKOTr0 UMIeAaHca IPyaHOI KIIETKU MPU BBICOKOI
yacrore (200 xI'1r) cunyconnansHoro Toka [9]. Ipu runeproHnu HabGIOAATA U3MEHEHUS
YPOBHSI BHYTPUKJIETOUHOM XXUIKOCTH M OOIIIei BOIbI OpraHn3Ma, OLIEHMBaeMble METOIOM
omouMItenaHCHOI criekTpockoruu [10].

HeunBaszuBHOEe U3MepeHUe OUO3JEKTPUUECKOTO MMIIeaHCa JIETKUX C MOBEPXHOCTHU
Tejla UMEeT OTPaHWYEHUS B IMATHO3€ COCTOSIHUS TKaHU. C MpUMEHEeHNEM MaTeMaTUIeCKrX
Mojelieit 6MoOUMIeJaHCHON OUAarHOCTUKMW MOKa3aH MaJlblii BKJIAJ JIETKUMX B 3HAUYE€HUE
OMO3JIEKTPUYECKOTO UMIIelaHCa, U3MEPEHHOTO Ha MOBEPXHOCTHU Teja, 3aBUCSIUMA OT
pacnojIoKeHUsl 3JIEKTPOAOB, 4YacTOThI ToKa [ 11—13].

TIpsiMoe M3MepeHue 371eKTPUUYECKOTO COMPOTUBIIEHUS! TKAHU JIETKUX MPU Pa3BUTUMU
MaTOJOTUYECKUX MPOLIECCOB AbIXaTEIbHON U CEpAEYHO-COCYAUCTON CUCTEM MOXKET MO03-
BOJIMTD ITPOBOIUTD OLIEHKY CTPYKTYPHBIX U (DYHKIIMOHATBHBIX U3MEHEHUH JIETKUX.

s MonenupoBaHus KapAuO3JeKTPUYECKOrO MOJIsl Ha TTOBEPXHOCTHU Tejla HEOOXOIUMO
YUUTBIBATb U3MEHEHMST 3JIEKTPUYECKOTO COMPOTUBIIEHUSI OPraHOB, OKPYKAIOIIMX CepIlie,
MPpY pa3IMYHBIX 3200JIeBAHUSIX CEPAEYHO-COCYAMCTOMN U NbIXaTEeIbHON CUCTEM.

HenocrarouHo paccMOTpeH BOIMPOC O PEaKTUBHOM COMPOTUBICHUU OMOJTOTUYECKUX
TKaHeil M U3MEHEHUSIX 2JICKTPUUYECKOTO CONMPOTUBJICHUS B 3aBUCHMMOCTH OT YacTOThI
30HIMPYIONIETO TTIEPEeMEHHOTO 3JieKTpudyeckoro Toka [9]. [TapameTpsl OmonMneaaHCHO
CNEKTPOCKOMNM JIETKUX TIPU JIETOYHOU TUTIEPTEH3UU HE U3YyUEHBI.

Lenb paboThl — M3y4yeHUE OMO3IEKTPUUYECKOTO UMIIeJaHCa JIETKMX U Tejla Y caMOK
KPBIC C UHAYLIMPOBAHHON MOHOKPOTJIMHOM JIETOYHOI TUTIEPTEH3UE.

METOAbI MCCIIEAOBAHUA

WccnenoBaHus IpoBeneHbl Ha caMKax Kpbic JuHuu Bucrtap (13 ocobeit) maccoii Tena
215.0 = 13.8 1, B Bo3pacTte 3 MecsleB, MOJYyYeHHbIX U3 MUTOMHUKA JIAOOPATOPHBIX K-
BoTHBIX “ITymmHo” (r. ITymuHo, Poccust). 2KUBOTHBIX copepXaiu B YCIOBUSIX CBOOOI-
HOTO ITOCTYIIa K BOIOIIPOBOIHOM MUTHLEBOM BOME I KOPMY B TIOMEIIIEHUU C €CTECTBEHHO-
HMCKYCCTBEHHBIM OCBellleHreM. KphIChl HAXOMWINCH B BEHTHJIMPYEMBIX KJIETKaX TPyIaMu
o 2—3 ocobu npu Temneparype 20—22°C Ha NOACTUIIKE U3 APEBECHBIX CTPYXKEK.

HWccrenoBaHre MpOBOAMIOCH B COOTBETCTBUM C IPUHIIMITIAMU basebcKkoil neknapaimu u
PEKOMEHAAIUSIMU KOMUCCUU TIO OMO3THKE BBLIBrOpTCKON HAyIHO-3KCIIEpUMEHTAb-
Hoit 6uosiornyeckoit craHuuu — ¢pummana PenepaaTbHOrO MCCIEIOBATEBCKOTO LIEHTpa
“Komu HayyHBIH LIEHTP YpalibcKoro otaeaeHus Poccuiickoii akageMyuun HayK”.

TlepByro rpynity (OMBITHYIO) COCTABUIM 8 SKMBOTHBIX, KOTOPBIM MOIEIUPOBATIU Jie-
TOYHYIO TUTIEPTEH3UIO TTyTEM TMTOIKOXKHOTO BBEIEHHST OMHOKPATHOM 1036l MOHOKPOTAJTMHA
(100 Mr/kr macchl Tena XMBOTHbIX; Sigma-Aldrich, I'epmanust). Kpbicam B rpyrme
KOHTpoJIst (n = 5) BBOIMJIM COMNOCTaBUMYIO J03Y (PU3MOJOrM4YecKoro pacTBopa
(0.9%-upnr1it pactBop NaCl).
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MHOro4acToTHbIii OMOBJIEKTPUUECKUIT MMIIEAAHC TeJla U JIETKUX PErMCcTpUpOBasIU
MPU TTOMOIIM aHaJn3aTopa GU3NIECKUX CBOMCTB MaTepraioB U BelecTB 126094W (So-
lartron Analytical, Benmkoopurtanus). [lomydyeHHBIe M3MEpPEHUST OTpaXKalil YyCPEOHEH-
HYIO BO BpeMeHU (B TeUeHUE 4 C) XapaKTePUCTHUKY JIEKTPUIECKOTO COTTPOTUBIICHUSI.

W3MepeHunst 6MO3JIEKTPUUECKOTO MMIIEIaHca Tejla KPBIC TETPAITOJISIPHBIM METOIOM
BBITIOJIHSUTM IO M CIIYCTs MeCSI] Tocjie BBEACHUS TIperapara Win (hU3noJoruIecKoro
pactBopa. MronpyaThie 2JIEKTPOIIBI M3 HEPXKABEIOIEH CTal pa3Mellaln COTIacCHO PeKo-
MeHaauusm [14], npem1oXKeHHbIM 1J1s1 OLIEHKM COCTaBa TeJia y KPbICHI.

st cemanm, ToaaBieHUs] OOJEBOM UyBCTBUTEIILHOCTH IIPU M3MEPEHUU OMODJIEK-
TPUUYECKOTO MMIIeAaHca Tejia, BbIXOJa KMBOTHOTO M3 HAapKO3a WCIOJb30BUIM 30JIE€TUI
(2.5 Mr/100 T Maccel Tes1a BHyTpUMBbILIedHO). CITyCTsI MecsI1I TTocJie BBEACHUS npernapara,
MpPY TIPOBEJICHUN OCTPOTO IKCIIEPUMEHTA CO BCKPBITUEM TPYIHOM KJIETKU, 115 TJIIyOOKOit
HapKOTU3allMM KMBOTHOTO UCIOIb30BaM ypeTaH (1.2 r/Kr Macchl Tejia BHyTPUOPIOIIMHHO).
V KpbIC Tiepe, BCKPBITUEM TPYIHOM KJIETKU MPOBOIVIN TPAXEOTOMUIO U TIEPEBOMVIIA XKU-
BOTHBIX Ha UICKYCCTBEHHOE JAbIXaHUE C UCIonb3oBaHueM anmnapara SAR-830/AP (CWE Inc.,
CIIIA). Yacrora apixanus 6buta 60 AbIXaHWiT B MUH, ObIXaTeJIbHBII 00beM MOIOUpaIn
vHaAuBUAYaabHO (TpuMepHo 3 Mi/100 ).

W3MepeHue 31eKTprYecKoro uMIiefaHca JIETKOro MpOBOIMIIM Ha TTIOBEPXHOCTH TIpa-
BoTO Jierkoro. Mcroib30Baay JaTYMK ¢ MEIHBIMHU 3jieKTponamMu (muamerp 0.1 MM, JinHa
KOHTaKTa ~1 MM), pacCTOSTHUE MEXIY U3MEPSIIOIIMMU 3JEKTPpoaaMU 1.5 MM, TOKOBBIMU —
4.5 MM. BBIMHCIISUTI TTOCTOSTHHYIO SIYeHKU ¢ = 73 M~! Ha OCHOBE M3MEpEHUIT TaTINKOM
3JIEKTPUUYECKOTO COMPOTUBIICHUST Ry, dr3nonornueckoro pacrtsopa (NaCl, 0.9%-Hbrit
pactBop) npu Temrneparype 24.9°C ¢ ucnosb3oBaHueM GOpMyNbl ¢ = Ry,ci/PNacts T
pNaCl =0.713 OM M.

Y Kkpbic usMepsiii [IMHY Tena 6e3 xBocta (L) B canTuMeTpax. MHAEKC Macchl Tesia
BBIUMCIISUTH KaK OTHOLICHHE Macchl TeJa (T) K KBaIpaTy [UTHHEI Tena L (cM?). Maccy Tena
KPBIC OMIPENEIISIIA C TOMOIIIBIO JTAOOPATOPHBIX JIEKTPOHHBIX BecoB Acom JW-1 (Kopes,
TouHocTh 0.05 r). Maccy cepaua usMmepsiin Ha aHanutudecknx Becax (OHAUS Europe
AR 0640, IIBeiitapust, TouHOCTH 0.5 MT).

ITocne oKOHYaHMST SKCITIEPUMEHTA Y YeThIPeX KUBOTHBIX U3 OIBITHOM TPYMITBI U IBYX
U3 KOHTPOJIBLHOM TPYIIIBLI BBIPE3aiu JIeBOe JierKoe. ['mcTosornyeckue cpe3bl MoayJdain
Ha MukpoToMe-Kpuoctare CM 1510S (Leica, I'epmanust). 3aMmopoxkeHHbIE 00pa31ibl TKAHU
(—23°C) Hapesaiu TOJIIMHON 5—7 MKM, OKpalllMBaIi TeMAaTOKCWIMHOM U 303MHOM I10
cTtaHgapTHoii Metonuke [15]. T'mcronornyeckue cpesbl (otorpadupoBaiu LUMEPPOBOI
Kamepoii-okyasipom (DCMS500, Beabrus).

O6paboTKa 3KCNEepUMEHTATbHBIX JAHHBIX 3JIEKTPUUYECKOI0 UMIIeJaHca IMpoBeAeHa C
MOMOILBIO OPUTMHAIBLHOIO IIPOrpaMMHOI0O obecrieyeHus [16], peann3oBaHHOIO Cpell-
ctBamu Delphi u ¢pyHkumonupymoiero B cpeae Windows XP. Mcnionb3yst anroputM am-
MPOKCHUMAIIMM MaHHBIX (Tomorpada) Ayroil OKpy>KHOCTHU, IPEIJIOKEHHOTro B paboTe
[17], Bbruncsinu napameTpsl Moaenu Koyia: conpotusieHue npu HyaeBoil (Ry), xa-
pakrepucTruueckoit (R.), 6eckoHeuHoii (R.,) 4acToTe, BHYTPUKIIETOYHOE CONPOTUBJIICHUE
(R;= RyR./(Ry— R.)), XapaKTepUCTUYECKYIO 4aCTOTy, KO3(hIUIIMEHT O, MoKa3aTeau
R../Ry, Ry— R...

BHek1eTOUHOE CONMPOTUBRJICHUE TKAHE paBHO COMPOTUBJIICHUIO TIPU HYJIEBOI YacTOTE
(R, = Ry). IIpu xapakTepuCTUUECKOIl YaCTOTe MEPEMEHHBII TOK MPEOA0IEBAET OMUYE-
CKOE€ COIPOTUBJICHUE KJIETOYHOII MeMOpaHBbl, B U3MEPSIEMOE COMPOTUBJICHUE BHOCHUT
CBOIi BKJIaJI U BHEKJIETOUHASI, U BHYTPUKJIETOYHAS KUIKOCTh [18].

Y KpbIC ONBITHON M KOHTPOJIbHOI I'PYMIT CpaBHUBAIU 3HAYEHUSI KOMIIOHEHTOB OUO-
2JIEKTPUYECKOr0 UMIIeIaHCca (AKTUBHOTO M PEAKTUBHOTO COTIPOTUBJICHUSI, aMIUIMTYAbI U
dazoBoro yria) jerkoro u teaa mpu 10—200 xI'1x, mapameTpsr monenu Koyira.



1044 KOJIOMEEL u np.

l'Ile MNPEAITOJIOKEHN U, YTO TECJIO SABJISICTCA OAHOPOAHBIM HUWJIMHAPOM, ONPEACIAIN
OLIEHKM CYMMapHOIro o0beMa BOJIbI (d2/Rc) 1 00beMa BHEKJIETOYHOM XKUIKOCTU (dz/RO) B

TeJe KPhIC COTJIacHO peKoMeHmauusMm [18], roe d — paccTossHre MexXIy M3MepPSTIOIIUMU
3JIEKTPOIAMMU.

Craructuueckasi oopaboTka mpoBeeHa ¢ TIOMOIIbIO TTakeTa rmporpamm Statistica 10.0.
JIy1st mpoBepKM HOPMAJIbHOCTU pacrpenesieHUsI KOJIMYECTBEHHBIX TTPU3HAKOB MCITOIb30-
Basiu kputepuii llanmnpo—Ywunka. PaBeHCTBO aucnepcuii pacipeneeHuid Ipu3HakoB B
rpyrmnax npoepsuiu 1o kpurepuio JleeeHa. HopmanbHO pacripeneneHHble KOJTUYeCTBeH-
Hble IPU3HAKU TIPEJICTaBIEHbI KaK cpeaHee apudmeTnyeckoe + CTaHAaAPTHOE OTKJIOHEe-
Hue. [Ipu pacnpeneneHun, He COOTBETCTBYIOIIEM HOPMalbHOMY, BEJIWUYMHBI OIMCAHBI
MPpU TIOMOILLIM MeauaHbl Me 1 MexXkBapTuibHOro pasmaxa (Q1—Q3). CpaBHeHUs ABYX rPyIIIT
U3 COBOKYITHOCTE ¢ HOPMAJIbHBIM pacripe/ieJIEHUEeM TTPOBOIMIIN C TIOMOIIBIO f~-KPUTEPUSI
CrhlofIeHTa, OTIMYAIOIIUXCS] OT HOPMATBHOTO pacripeie/ieHus1 — 1o KpuTeputo MaHHa—YUTHU.
YpoBeHb 3HAYMMOCTH pa3nnuuii MpuHUMaand paBHbIM 0.05. JI719 MHOXECTBEHHBIX CpaB-
HEHMI UCIOJIb30BaIM OOTHOG(hAKTOPHBIN NIUCTIEPCUOHHbBINA aHAIN3, PAaHTOBBII aHAJIU3 Ba-
puauuii no Kpackeny—Yosnucy ¢ nocieayolleii mpoleaypoii anocTepuopHOro CpaBHEHUS
cpennux (o kpurepusim [ledde, Trroku nmm MaHHa—YUTHU ¢ MPUMEHEHWEM TTOTTpaBKU
BoHdeppoHu npu olieHKe 3HaA4YE€HUS P). AHATU3 BBIOOPOK MPY MOBTOPHBIX U3MEPEHUSIX
TMPOBOAWIM C TTIOMOIIBIO TUCTIEPCUOHHOTO aHAIM3a TIOBTOPHBIX U3MEPEHUIA.

PE3VJIBTATbBI UCCIIEJOBAHUA

Macchl Tena u cepiaiia 3HaYUMO He pa3IMJaiMCh y KPBIC OIMBITHON M KOHTPOJILHOM
rpyrmin. OTHOCUTEIbHASI Macca Ccepilia Y KpPbIC B OINMBITHOM rpyrire Oblla 3HAYMMO MEHBbIIIEe
3TOTrO MOKa3atesist y KPhIC B KOHTPOJIbHOI rpyriie (o1 3.6 + 0.2 r/krno 3.2 £ 0.2 r/kr, 1 =4.27,
df=11, p =0.001).

TTpu THCTOIOTMYECKOM HCCIIETOBAHUH JIEBOTO JIETKOTO Y KPBIC B OITBITHOM TPYIIIE BbI-
SIBJIEHBI U3MEHEHUST JIETOYHOI TTapeHXUMBI ¢ (hopMUpoBaHUEM JIMMMOUIHBIX (DOITMKYIIOB,
9Kccynara ¢ IMM@ouuTaMu B MPOCBETE aAJIbBEOJI, BEAYIIETro K O0Typalluy, yBeJIUYeHeM
MHTEHCUBHOCTM aHTHOTeHe3a, a TaKXKe MOSIBJIeHUEeM Yy4acTKOB ¢ M(U3eMaTO3HO pac-
LIMPEHHBIMU aJibBeosiaMu (puc. 15, 11).

Broisinnena nedopmaisi OpOHXOB, COTNPOBOXIAMIOIIASICS M3MEHEHUEM CIIM3UCTOM
00oJiouku (Mpeodpa3zoBaHUE OJHOCIONHOI0 MHOTOPSIIHOTO PECHUTYATOrO SIUTEIUS B
MHorocJsioiiHbIi). Habmonanock padpactaHue TMMMOUIHON TKaHU KaK BHYTpb OpOHXa,
TaK U CHApyXu, MPUBOJIIIECE K CAABIIMBAHUIO U K CY>XKEHUIO ero Trpocsera. B obyiactu
OPOHXOB OTMEUYEHO pa3pacTaHue XUPOBOI TKaHU (puc. 2).

B sierkux y Kpbic ¢ MOHOKPOTAJIMHOBOI MOJIEJIbIO JIETOYHOM IMITepTeH3UU HAOII0AIN
YTOJIIIEHUE CTEHOK KPOBEHOCHBIX cocynoB (puc. 1). UeM MeHbllle fuaMeTp cocyna, TeM
OoJibllle OH ObUI MOJIBEPKEH U3MEHEHMSIM 3a cUeT oTeka. B Meskux aprepuosiax HaGII0-
JTaJIi CUJTbHOE Cy>KeHHE TPOCBeTa, MPaKTUYECKU TTOJTHOE ero 3akpbiThe (puc. 1). KpymHbie
BETBU JICTOYHBIX apTepuii B OGOJIBIMMHCTBE OOpa3loB He ObUIM M3MEHEHBI. 3HAYMMBIX
CTPYKTYPHBIX U3MEHEHMI CO CTOPOHBI COCYTOB MUKPOITMPKYJIITOPHOTO PyCJia He BBISIBICHO.

[Mpu ucciemoBaHUM OUO3TEKTPUUECKOTO MMITEIAHCA JIETOYHOM TKAaHU Yy KpBIC B
OTBITHOM TPYIITE BBISIBJIEHO 3HAYMMOE YBEJIMYEHNE aKTUBHOTO COMPOTUBJICHUS (puc. 3)
W aMIUTUTYObI (pyc. 4) TI0 CPaBHEHMIO C KPbICAMU KOHTPOJIBHOM TPYIIITBI TIPU 9acTOTaX
Toka 10, 70 1 120 xI'11 (Ta6a. 1). DaekTpuueckKoe COIPOTUBICHNUE IIPU HYJIEBOI M XapaK-
TEPUCTUYECKOIN YacTOTaX, Pa3HOCTb 2JIEKTPUYECKMX COIPOTUBJICHUI TNPU HYJIEBOU M
0ECKOHEYHOI YacTOTaX, BLIYMCIEHHbBIC 110 U3MEPEHUSM 3JIEKTPUUECKOTO OMOUMITeIaH-
ca JIETKUX, 3HAUMMO YBEJIMYUJIUChH Y KPbIC OMBITHO TPYIIIBI IO CPABHEHUIO C KpbICAMU
KOHTPOJIbHO# TpyTIkl (TabII. 2).
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Puc. 1. I'ucronornyeckast KapTuHa nepudepruyecKrux OTAeIOB Jierkoro (¢ 250-KpaTHbIM yBeandeHueMm). Ciesa
(puc. A, B) ykazaHbl TUCTOJIOTUYECKHE CPE3bI JIETKOTO B HOpMe, cripaBa (puc. b, I) — npu BbI3BAHHBIX MOHO-
KPOTAJIMHOM CTPYKTYPHBIX TOBPEXKACHUSIX.

1 — 6ponxuona, 2 — mTuMbOUTHBIN GHOUTMKYN, 3 — TIPOCBET anbBeo, 4 —cocynbl. CripaBa IMMPoit 4 moKa3aHbI
COCYIIbI C YTOJIIIIEHUEM CTEHOK (CUJIBHO YTOJIIEHHbIE CTEHKU MeJIKuX aptepuosn). Ha puc. I’ crpenkamu noka-

3aHO 3M(U3EMaTO3HO TPaHCGHOPMHUPOBAHHBIC AJIBBEOJIBI.

3HaYMMO YMEHBIIIWIOCH a0COIOTHOE 3HaUYeHUe (Ha30BOTOo yia (puc. 5) GMO3IEKTPH-
YeCKOro UMIeIaHca JErOUHOM TKaHU Y KPBIC OITBITHOM IPYIITBI MO CPABHEHUIO C KPbICAMU
KOHTPOJIbHO# Tpyniibl mpu yactorax Toka 10 u 40 kI’ (ta6a. 1).

V KpbIC B rpyImniie ¢ MOHOKPOTaJIUHOBBIM MOPakeHUEM OTMEYEHO 3HAYUMOE BIUSIHUE
nperapaTta Ha U3MEHEHHUE PEaKTUBHOI'O COMPOTUBJICHUSI OMO3JIEKTPUYECKOTO UMITeIaH-
ca Tejia ¢ HOpMUPOBKO# Ha JutuHy Teaa L npu 30 k' (F 4, = 15.71, p = 0.002). ¥ kprIc B
MOHOKPOTAJIMHOBOM TPYIINE M0 CPABHEHUIO C KPbICAMU KOHTPOJIbHOM TPYIINbI CIYCTS
Mecsi1] TToCjie BBeICHHUs TIpernapara HabIoaaiu 3HaYMMO MEHbIIee aOCOJIIOTHOE 3HaYeHUE
PEaKTHBHOTO COIPOTUBJIEHUSI OMOUMIIeIaHCa TeJla C HOPMUPOBKOI Ha JUIMHY TeJia (KpU-
tepuii Toioku, p = 0.048; kpurepuii lynkana, p = 0.027). 3a BpemsI onbITa oKa3aTelb
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Puc. 2. Tucronornyeckast KaptuHa JuMdonIHON MHOUIBTPALIMM CTEHOK OpPOHXa Yy CaMOK KPBIC B OITBITHOM
rpymnne (¢ 400-KpaTHbIM YBEJIMUYECHUEM).

1 — xupoBasi TKaHb, 2 — IJJaCTUHA OPOHXMATIBHOTO Xpslla, 3a — pa3pacTaHue JIMMGOUIHON TKaHU BHYTPb
6ponxa, 36 — paspactaHue JUMGOUTHON TKAaHU BOKPYT OpoHXa, 4 — peCcnUpaTOpHbIA SNUTENNt OPOHXOB,

Il
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Puc. 3. AKTUBHOE COIMPOTUBJICHHUE GMO3IEKTPUYECKOTO MMITEIaHCa JIETOYHON TKAHU Y CAaMOK KPbIC OTNBITHOM
(TeMHBIEe CTOJIOMKM) Y KOHTPOJILHOM (CBET/IbIE CTOJIOMKM) TPYTIIT.
* OTMEUYEHO 3HAUMMOE PA3IMYMEe Y KPbIC C KCIEPUMEHTAIbHOM JIETOYHON I'MIIEPTEH3UEil MO0 CPaBHEHUIO C

KOHTPOJIBHOWM TPyMIIOii.

YMEHBIIWICS Y KPbIC B ONbITHO# Tpyrine ¢ 1.94 + 0.27 Om/cMm no 1.74 + 0.21 Om/cm, 1 3Ha-
YHMO YBEJIMYMJIICS Y KPBIC B KOHTPOJIbHOM Tpytiie ¢ 1.65 + 0.10 Om/cMm o 1.88 + 0.21 Om/cm
(kputepuii llyHnkana, p = 0.044). AKTUBHOE CONPOTUBIIEHUE OMO3JEKTPUUECKOTO UMIIE-
JlaHca TeJla ¢ HOPMUPOBKOM Ha IJIMHY Tesa L B KOHIle 3KCIepruMeHTa, B CpeHeM, ObLIO
HUXE Y KPbIC IMHUY Buctap B MOHOKPOTaJTMHOBOI IPYIINe MO CPABHEHUIO C XKUBOTHBI -
MU KOHTPOJIbHOM TPYyMIIbI.

He Obl710 BBISIBICHO 3HAYMMOTO BJIMSIHWSI Mperapata Ha M3MEHEHUST OlLleHMBaeMbIX
HaMUu o0beMa BHEKJIETOYHOI KUIKOCTH, CYMMapHOIro oobeMa BOJbI B TeJie KPbIC U UX
OTHOIIEHUSI.
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Puc. 4. AMruiutyaa 6M031eKTPUYECKOro MMITeAaHca JISTOYHOM TKAHU Y KPBIC OMBITHOM (TEMHbIE CTOJIOUKHN) U
KOHTPOJILHOM (CBETJIbIE CTOJIOUKM) TPYIII.
* OTMEUYEHO 3HAYMMOE Pa3inuve y KPbIC C SKCIEPUMEHTAIbHOM JIETOYHON TMIEPTEH3UEH MO CPaBHEHMIO C

KOHTPOJIbHOW TPYyMIIOii.
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Puc. 5. ®a30Bblii yroi GMO3JIEKTPUUECKOTO UMITEAaHCa JIETOYHOM TKaH! Y KPBIC ONBITHOM (TEMHbIE CTOJIOUKHN)
¥ KOHTPOJILHOM (CBETJIBIE CTOJIOUKM) TPYIIII.
* OTMEUYEHO 3HAYMMOE Pas3inuve y KPbIC C SKCIEPUMEHTATIbHOM JIETOYHON TMIEPTEeH3UEel MO CPaBHEHMIO C

KOHTPOJIbHOW TPYyMIIOii.

OBCYXIAEHME PE3YJIbTATOB

Panee ObL10 mMoKa3aHO, YTO y KPBIC IIPW BBEICHUM OOJBIINX T03 MOHOKPOTAIMHA
(60—100 MTr/KT) TIPOMCXOOUT OCTPOE MOBPEXIEHUE JETKNX, MOBPEXIAIOTCS HE TOJIBKO
JIETOUHbIE apTepUM, HO HAOIIOAAETCSl U aIbBEOJISIDHBII OTEK, TMIepIUIa3usl KJIETOK Me-
JKaJTbBEOJISIPHBIX TIEPETOPOAOK B JIETKUX, OKKIJIIO3USI JIETOUHBIX BEH, 3aMETHBI OKOJIOCO-
CYOUCTHIN OTEK, 3HAUMMOE YTOJIIIEHNE aJbBEOJISIPHOM ITeperopoaku [3].
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Ta6anua 1. KoMnoHeHTh GM03JIEKTPUYECKOrO UMIIEAaHCca JIETKOrO Y CAMOK KPbIC B onbITHOM (OT)
u koHTpoJbHOI (KI') rpynmax

3HaueHue nokasarest 3HavyeHe CTaTUCTUYECKOTO
HaumeHoBanue no- | Yacrora TECTa U IOCTUTHYTOTO
KazaTeJst TOKa, KI'1 or KT YPOBHS$I CTaTUCTUYECKOI
3HAYMMOCTH
AKTHBHOE Fi1,=5.7p=0.033
COMPOTUBJICHUE 10 48.9 £23.70mM 15.1£5.30m Kpurepuii [ledde:
6M03JIEKTPUYECKOTO p=10.034
UMIleaHca
JIETOYHOI TKaHU Fy13=15.0,p =0.002
Kpurepuii Illedde:
70 27.0 £ 11.6 Om 7.9+ 3.90m p =0.002
Kpurepwuii Trloku:
p =0.004
H=9.0, ct. cB.1, p=0.003
120 15.4 (14.7-27.5) Om 5.2 (4.2-7.0) Om U=0,Z2=2.9,p=0.003
(6 cpaBHEHUIA)
Da30BBIif yron Fi1p=178,p=0.016
OHMO3JIEKTPUUECKOTO Kpurepwuii edde:
UMIIeaHca 10 —24.4+8.1° —39.6 £ 17.2° p=0.016
JIETOYHOI TKaHU Kpurepwnit Trioku:
p =0.046
Fi1,=53,p=0.039
40 —30.2£9.0° —47.6 = 12.0° Kpurepuii ledde:
p=10.039
AMIMTyIa F|1,=5.0,p=0.045
O103JIEKTPUIECKOTO 10 56.3 £25.6 Om 22.3+3.00m Kputepuii Lledde:
UMIieaHca p=10.045
JIETOYHOM TKaHU
H =73, cr.cB.l, p=10.007
70 23.2(22.7-36.8) Om | 10.8(6.8—12.1)Om |[U=4,Z=209,
p = 0.003 (6 cpaBHEeHMIA)
H=9.0, ct.cB.l, p=10.003
120 26.5 (15.5—28.4) Om 6.0 (5.1-6.5) Om U=0,Z=27,p=0.008
(6 cpaBHEHMIA)

Ta6muma 2. [Tapametpsl Monenu Koyia, BBIUMCICHHBIE 110 U3MEPEHUSIM OMOMMIIEIaHCa JIETKOTO Y
Kkpbic TuHuu Bucrap B onbiTHOI (OT') 1 KoHTpoabHOI (KI') rpymmax

KomMnoHeHThI

3HaueHue nokasareis, Om

monenu Koyma

or

KT

3HauyeHne KpUTepUs
ManHa—YWTHU 1 JOCTUTHYTOTO

YPOBH#I CTaTUCTUYECKOU 3HAUUMOCTH

Ry, R, 77.7 (38.6—119.2) | 30.4 (13.8-35.8) [U=8,Z=25,p=0.014
R, 51.5(25.8—69.7) | 16.5(8.4—19.6) |U=7,Z=2.6,p=0.010
Ry—Roo 57.6 (25.5—107.1) | 27.6 (10.8—32.7) |U=10,Z=2.3,p=0.024

ITpy MHTOKCUKALIMY MOHOKPOTAJTMHOM (103a 60 MT/KT, CITyCTSI TPU HEAENIN) Y CAMOK
KpBIC ObLIa BBISBJIEHA 3HAYUMO OOJIbIIAS KOHLIEHTPALIUsI IPOTEMHOB B JIETKUX 110 CpaB-
HEHUIO C KPbICAMU U3 KOHTPOJILHOM IPYIINbI, TIpoiaudepanust rpaHyJIMPOBaHHBIX THEB-
MOLIMTOB, OPOHXUOJISIPHOTO IUTENNSI, OTEeK Jierkux [19].

T'ucronornyeckoe rMcciaenoBaHue B Hallle MOJEIM MOKA3aJI0 CTPYKTYPHbIE U3MEHEHUS B
JIETKUX (peMOoIIeIMPOBaHME JIETOYHBIX COCYIOB), MOATBEPKAAIOIIME TOBBIIIIEHUE JIETOY-
HOTO apTepUaabHOTO NaBJIEHUS U pa3BUTHE JIETOUHOU rurnepteH3uu. [1pu oteke erkux
BBITIOTEBAHUE OTEYHOI XUIKOCTU COIMPOBOXIAIOCH BBIXOXIEHUEM €€ B aJbBEOJIbl U
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OPOHXHUOJIBI, YTO OOBIYHO MPUBOAUT K CHUXKEHUIO AbIXaTeJIbHOTO 0ObeMa JITKUX U CUJTb-
HOMY HapyllIeHH1I0 ra3000MeHa. BoIsiBieHbI 9M(U3eMaTO3HbIE UBMEHEHUS B JIETKUX.

3HauMMoOe yBeJIMYeHUEe COMPOTUBIIEHUS JIETOYHOM TKaHU Mpu yactoTax Toka 10, 70 u
120 xT'11 y KpBIC OTBITHOM TPYMITHI CBSI3aHO C BOCITAJIMTEIbHBIM MPOLIECCOM U CTPYKTYP-
HBIMU U3MEHEHUSIMU B JIETKHUX.

Ipu smpusemMe JIerKMX MNATOJOTMYECKM PACIIUPSICTCS aJbBEOJISIDHOE BO3IYIIHOE
MPOCTPAHCTBO, U 3JIEKTPUUECKOE CONPOTUBJIEHUE JIETOYHOM TKaHU yBeJnyuBaetrcs [20].

YV 60JIbHBIX OPOHXUAJIBHOM aCTMOI YBEJIMYMBAETCSI MOAYJIbHOE 3HAaU€HUE MMIIedaHca
Ha yacTtoTax 5, 10 u 20 k', cCOOTBETCTBYIOLIIEE YBEIMYECHUIO JUTUHBI Y CY>XKEHUIO TaMeT-
pa npIXaTeJIbHBIX IyTeii [9, 21]. [1pu 6GombiieM 00beMe BO3ayxa B JIETKMX aMILIMTyAa OMo-
UMIIeaHCca JIeTOYHOUM TKaHM YeJloBeKa, B CPeIHEeM, BbIIIE MPU HU3KUX YacToTax (B TOM
quClie, CONPOTUBIICHE IPU HYyJIEBOIi yacToTe) [22].

MeTonoM MaTeMaTM4ecKOro MOIEIMPOBaHUS ObUIO MOKAa3aHO, YTO TPU CYXKEHUU
MpOCBeTa KPOBEHOCHOTO cocyla (TpU CTeHO3€) MOBEPXHOCTHBIN OMOUMIENAHC TKaHU
yBemuuBaeTcs 6onbiie mpu Hu3kou (50 kIt B cpaBHeHnu ¢ 100 MI'mu 1 I'T'n) wacrore
ToKa [23].

IMoBeiIeHMEe UMMeAaHCa TKAHEH TTPU HAUYMHAIOIIEMCSI BOCTIAJIMTEILHOM TIpoilecce B
paHe MOXXHO OOBSICHUTb U3MEHEHUEM MEMOPaHHbBIX CTPYKTYP KJIETOK MPU UX TTOBPEX/Ie-
Huu [24]. B oyare aTepocKIepOTUUECKOro MoBpexXaeHus: (¢ GUOPO3HBIM YTOJIIIEHUEM)
aMIUIMTyga OuolJieKTpuueckoro uMmmenaHca TkaHu npu 100 k' Toka Obl1a 3HAYUMO
BBIIIE MPU HaJWYUU OOWJILHOI HEOBAaCKYJISIPU3ALMM, BOCITAJIMTEbHBIX KJIETOK U TIPO-
TEOIUTUUECKNX pepMeHTOB [25].

3HauynMoe yMeHbllleHUue abCOJIIOTHOTO 3HaYeHUs (pa30BOro yria 6M03JIeKTPUIEeCKOTO
nmrienaHca jerouHoi Tkanu (rpu 10 u 40 kI'11 Toka) y KpbIC B OMBITHOM TPYIINE OTpaxkaeT
BOCTIAJIUTEJIbHBIE TIOBPEXIEHUS JIETKUX MTPU TOKCUYECKOM BO3IEHCTBMU MOHOKPOTAJIMHA.

[Tpu moBpexXIeHUM KIETOUHBIX MEMOpaH abCOIOTHOE 3HaUYeHre (pa3oBOro yrjia Ouo-
3JIEKTPUYECKOTO MMIIeIaHCca TKaHe! y YeJloBeKa yMeHbIaeTcs [26].

Y KpbIC B TPyMIie ¢ MOHOKPOTAJTMHOBBIM IMOPaXXEHUEM B UCOJIb3YeMOI HAMU MOJICIN
BBISIBJIEHO 3HAYMMOE YMEHbIIIeHUE a0COIOTHOTO 3HAYEeHUSI PeaKTUBHOTO COIPOTUBIIC-
HUST OMOBJIEKTPUYECKOTO MMIIeIaHCca Tejla MO CPaBHEHUIO ¢ KpbiCAMU B KOHTPOJILHOI
rpymnre. PeakTMBHOE cONMpoTUBIIeHWE OUOUMIIenaHca Tejla O0YCJIOBJIEHO CTPYKTYPHOIt
1IEJIOCTHOCTBIO KJIETOUHBIX MEMOpaH, 00pa3yloluX TKaHU, YMEHbIIIEHUE 3HAUYeHUs] pe-
aKTUBHOTO COMPOTUBJIEHUS] OMOBIEKTPUYECKOrO UMIIEaHCa Tejla MOXET yKa3blBaTh Ha
MHOXX€ECTBEHHBIE MOBPEXACHUS KJIIETOYHBIX MeMOpaH [27, 28].

YV maumeHToB ¢ 3aCTOMHOM CepaeuyHOi HEIOCTaTOUHOCTHIO ObLIa ITOKa3aHa OTPULIATEIbHAS
KOPPEJSILIMOHHAST CBSI3b MEXTy OMO3JICKTPUYECKMM MMIIEIaHCOM Tejla (C HOpPMMPOBKOM Ha
JITMHY TeJia) Y AaBJIEHUEeM 3aKJIMHUBAHUS JISTOYHBIX KAITWJUISIPOB, U3MEPSIEMbIM METOIOM 3XO-
Kapauorpadum 1 XapaKTepU3yIOIUM BHYTPUCOCYAUCTOE TMAPOCTaTUIECKOe AaBjieHue [29].

OTHollleHUe 00BEMOB BHYTPUKJIETOYHOM XXUAKOCTH U OOIIeil BOIbl OpraHu3Ma, ole-
HUBaeMOe METOJ0M OMOMMIIEIaHCHOM CHEKTPOCKOIMUM, UMEET 3HAYMMYIO CBSI3b C Jie-
TOYHBIM apTEepPUATbLHBIM JaBJICHUEM U JOCTOBEPHO OTJINYAETCS Y MALIMEHTOB Ha MOC/eIHEN
CTaIM JIETOYHOM TUMEPTeH3UM (C TIOYEYHOI HEJOCTATOYHOCTHIO, TIPOXOMSIIMX TTPOLICAYPY
MEepUTOHEATbHOTO IMaJIN3a) 10 CPaBHEHUIO cO 3M10poBhIMH [30].

B Hamem uccienoBaHuM HE OTMEYEHO 3HAUMMOTO BIWSIHUS TIpernapara Ha U3MEHEHU s
OLIEHOK OOBEMOB XUIKOCTH.

Y cam110B KpbIC MMOKa3aHO 0oJiee arpecCMBHOE TeYEHUE JIETOYHOM TUIIePTeH3UU, Bbl-
3BaHHOW MOHOKPOTAJIMHOM, OOBsICHSIEMOe 0oJiee HU3KOM aHTMOKCUIAHTHOMW 3allUTOM,
gyeM y camok [31]. BeisgBneH 3amutHbI 3(EGEKT 3cTpagnona OTHOCUTEIBHO Pa3BUTHSI
JIETOYHOM TUMEPTeH3MU y caMOK KpbIC [32, 33] mo cpaBHeHMIO ¢ camnamu. [1pu uccinemo-
BaHUM CBsI3ell “aKTUBHOE HaIlpsDKeHUe—aedopmaius”, “rmacCuBHOE HampsiKeHUue—ae-
dopManms”, 3aBUCUMOCTH “CUJIa—CKOpPOCTh” B Tpenaparax M3 MalmIISPHBIX MBI
MPaBOTO KeJyA0UKa cep/lia caMIIOB U CaMOK KPbIC TIPU MOHOKPOTATMHOBOM TOPaXXeHUU
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IMMOKa3aHO pas3JIMYnue MEXaHU3MOB adanTalli K Harpys3ke€ y KMBOTHBIX pa3HOro IioJja,
BO3MOXHO O0YCJIOBJIEHHOE 00Jiee BBICOKMM aaanTalluOHHBIM MOTEHIIMAJIOM CUCTEM pe-
TYJISIIMY COKPAaTUMOCTU MUOKap/ia y CaMOK KpbIC TI0 cpaBHeHMUIO ¢ camiamu [34]. TIpu
BBeleHNH acTpanuoia 17 camiiaM KpbIc TP MOHOKPOTATMHOBOM MOJIEIH JIETOYHOM TH-
nepteH3uu (mpu go3e 60 MI/Kr) BbISIBJIECHO YMEHbIIIEHUE MeIUAIbHOM THIepTpOdUUn He-
OOJIBLLIMX JIETOYHBIX apTEPHUit, TUTIEPTPODUM MPABOTO XKeTyA0uKa cep/iiia, Yucia ajibBeo-
JISIPHBIX MakKpoaroB ¢ HAKOIUIEHUEM JIMIIUAOB B aJIbBEOJISIPHOM IMPOCTPAHCTBE, 00ObeMa
OTEUHOI XUIKOCTHU B JIETKUX, OOJIbIIAs IUIOTHOCTh apTEPUii ¢ BHEITHUM AUaMETPOM MEHee
100 mxwMm [35].

PaHee HaMu ObUTO BBISIBJIEHO YMEHBIIIEHUE 3JIEKTPUYECKOTO COMPOTUBIICHUS JIETKUX Y
CaMIIOB KPBIC TP MOHOKPOTAJIMHOBOI MOIE/ N JierouHou ruriepreH3uu rpu 150 kI [28].
Ilpu aprepuanbHOil rMNEpPTEeH3UN Pa3HOTO TeHe3a Y CaMIIOB KPbIC JIEKTPUUECKOE COMPO-
TUBJIEHUE JIETKUX TOXE CHU3UIOCH [36, 37], 4TO MOXET CBUAETEILCTBOBATh O HAKOTUIEHU N
BHEKJIETOYHOI XXUIIKOCTH B OpraHU3Me.

TToBeneHue cCOMPOTUBIIEHUS JIETOYHOM TKAaHU B SKCTIEPUMEHTAILHOM MOJIENIU JIETOYHOM
apTepUaIbHOM TMIIEPTEH3UM Y CAMOK KPbIC OTJINYATIOCH OT MOJTyYEeHHBIX HAMU PE3YyJIbTaTOB Y
CcaMIIOB. ¥ CaMOK KPBbIC C JISTOYHOI ruIepTeH3Mell, BBI3BAHHOM OTHOKPATHBIM BBEISHM -
€M MOHOKpOTaJIMHA MMOKa3aHO YBCJIMYCHUEC COITPOTUBJICHUA JIETOYHOM TKaHU MO CpaBHEC-
HUIO C KpbICAMU KOHTPOJIBHOI IPYIINbI, 3HAYMMOE TIPU HYJIEBOI YyacToTe ToKa u 1ipu 10,
70 u 120 xI'11.

BrisiBieHHOEe HamMU € MCMOJIB30BaHWEM MeETOla OMOMMIIENAHCHOM CTIEKTPOCKOMUUN
3HAYMMOE yBEJIMYEHUE aKTUBHOTO COMPOTUBICHUS U aMIUIUTYAbl OMO3JIEKTPUUYECKOTO
UMIMeAaHca JIeTOYHOM TKaHU MPU HU3KOM YacTOTe TOKAa MOXET yKa3blBaTh Ha MOATBEP-
XKIOEHHBIC TUCTOJIOTNYECKU 3M(l)]/ISCMaT03HblC N3MCHCHMUS B JICTKUX, 4@ UBMCHCHUEC KOM-
TMTOHEHTOB OMOUMITeTaHCa TIPU O0Jiee BLICOKOI YaCTOTE MOXKET CBUIETEIBCTBOBATH O BOC-
MAJIUTEJIBHBIX TIOBPEXICHUSIX JIETOYHOM TKAaHU TP MOHOKPOTAJTMHOBOM TTOPaXKEHUU, CY>KEHUH
MPOCBETa KPOBEHOCHBIX COCYIOB B JIETKUX.

OKcrnepuMeHTalbHas JIerOYHasi MOHOKPOTAJIMHOBAs apTepuaibHasi TUINEPTEH3US Y
caM1IoB [28] 1 caMOK KpbIC TMHUU Buctap BhI3Basia cX0X1e U3MEHEHUsI OMODRJIeKTpUYe-
CKOT0 UMIIeJaHca Tea: TEHISHIIMIO K CHUKEHUIO aKTUBHOTO COITPOTUBIIEHUS] OUODJIEK-
TPUUYECKOTO MMIIeIaHCa Tejla MPU BCEX YAacTOTaX TOKA, YKa3bIBAIOIIYI0 Ha yBEJIUYEHUE
o0beMa BHEKJIETOYHOM XXUIKOCTHU.

3HauMMOe yMEHbIIIeHIEe 3HaYeH1i1 (ha30BOro yria OumonuMIlenaHca JeTKUX U PeaKTUB-
HOT'O COMPOTUBJICHUSI OMO3JIEKTPUUECKOTO UMIIelaHca TeJla TPYU HU3KOI YacTOTe y KPbIC
OIIBITHOM rpyIIbl MOXET YKa3bIBaTb Ha BbI3BBAHHbBIC MOHOKPOTAJIMHOM MHO>KCCTBCHHbIC
MOBPEXIEHUS KIETOYHBIX MEMOpaH.
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Bioelectrical Impedance Parameters of the Lung in Female Wistar Rats
with Experimental Pulmonary Hypertension
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Abstract—The aim of the study was to reveal changes in bioelectrical impedance of the
lung and body in female Wistar rats with monocrotaline-induced pulmonary hyperten-
sion. Multifrequency bioimpedance measurements were taken in rats a month before
and after of administration of monocrotaline (100 mg/kg). Histological lung tissue sec-
tions of 5 um thickness were stained with hematoxylin and eosin. Monocrotaline-in-
duced pulmonary vascular remodeling that confirmed the development of pulmonary
hypertension, emphysematous changes, and the inflammatory process in the lung were
histologically shown in rats. At low frequencies, a significant increase of active resis-
tance, amplitude of bioelectrical impedance of the lung revealed in monocrotaline-
treated rats in comparison to the rats in the control group may testify to emphysematous
changes, and at higher frequencies, that may be connected with the inflammatory pro-
cess and narrowing of the lumen of blood vessels in the lung. In monocrotaline-treated
rats, a significant decrease of the phase angle of pulmonary electrical bioimpedance and
reactive resistance of bioelectrical impedance of the body at low frequency may indicate
cell membrane injury.

Keywords: bioelectrical impedance of the body, electrical resistance of lungs, monocro-
taline-induced pulmonary arterial hypertension
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