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CTPYKTYPHBIE U3MEHEHMNA JIET'KUX

N ©YHKIINOHAJIBHOE COCTOAHUE JETOYHbBIX MAKPO®AI'OB
B IMHAMMUMKE NJEKOMIIPECCUOHHOI'O IIEPUO/JIA
OKCIIEPUMEHTAJIBHOTO CUHAPOMA JUINTEJIBHOI'O CIABJEHUA

Bsiuecaas IOpbeBuu PAJITYCTOB!, Jlonnok Jamaunosuuy IIBIPEHIOP2XKHWEB!?,
Xanna bauposna LIBIPEHOBA!, Anexkcannp Anaronsesny 3YBAXWH',
Anekceii Anekceesnd 3UBAPEB!, JImutpuii Anaroasesny KYJIJIAL?

'TOY BIIO Hosocubupckuii eocyoapcmeentbiti meduyunckuil ynueepcumem Poc3dpasa

630091, e. Hosocubupck, Kpacmuwuii np., 52

HUMU xaunuueckoi ummynonsoeuu CO PAMH
630091, e. Hosocubupck, ya. Hopunyeeckas, 14

J0AO0 «Dapmcmandapm»
141700, e. Honeonpyonuiil, luxauesckuii npoesod, 5b

B nuHamMuKe IEKOMITIPECCUOHHOTO Tieproaa cuHapoma JuiutesibHoro caasiaeHust (CIAC) cTpyKTypHbIe U3MEHEHUSI JIETKUX
Kpbic Bucrap xapakTepusyroTcsi MOJHOKPOBUEM COCYAOB, JIEHKOCTA30M, OTEKOM B COYeTaHMM ¢ JuMmdocTazoMm, (u-
OpUHOMIHBIM HabyxaHueM, uHGWIbTpalueit TuMbOouIHO-MaKpodaraTbHBIMU KJIETKAMU MEXaTbBEOJISIPHBIX MePEropo-
JIOK C 2JieMeHTaMu ux (pubposHoii TpaHchopmaiu. CTPYKTypHbIe U3MEHEHUSI JIETKUX KPbIC COMTPOBOXAAIOTCSI POCTOM
YUCJIEHHOCTU JIETOUYHBIX MaKpo(daroB ¢ akKTUBALMEN UX TMOTJOTUTENIBHOW U OKUCIUTEIBHO-METa0O0INYecKOi HyHKIIUA.
IIpu npenBaputenbHoOit Gyiokane kietok Kymndepa xa0puaoM raioanHusi CTpyKTypHbIE U3MEHEHUS JIETKUX U (PYHKIIMO-
HUPOBAaHME JIETOYHBIX MaKpo(daroB XMBOTHBIX ObLIM BBIPAXXEHHBIMU B Oosblieil crerneHu, yem B rpymme kpoic CIAC.
Pe3ynbTaThl CBUIETENBCTBYIOT O TECHOW B3aWMMOCBSI3U MEYEHU U JIETKUX MO «MakKpodaraibHOMYy KaHaly», MO0 KOTOPOMY
obecrieunBaeTCs MoAAepKaHue roMeocTas3a Mpy Pa3InYHbIX «aBapUIHBIX» CUTYalUsIX B OMHOM M3 3TUX OPraHoB.

KimoueBble cj10Ba: aKTUBHBIE METaOOIUTHI KHCI0poaa, 6pOHXOEU'IBB€OJ'[HpHaH XKHWIOKOCTDb, JICTOYHbIC
MaKpO(baFI/I, (l)aI‘OLII/ITOCi, JICTKUE, CMHAPOM UIMTCIIbHOI'O CAABJICHUWA, ITOJMOPraHHasd HCAOCTATOYHOCTD.

CrugpoMm mmtenbHoro caasienns (CHC) xapak-
TEpPU3YeTCs TAXKEJbIM TeUEHUEM, Pa3BUTUEM CHUHIPO-
MOB CHCTEMHOTO BOCHAJIUTENbHOIO OTBETa M JucCe-
MMHHUPOBAHHOTO BHYTPHCOCYIMCTOTO CBEPTHIBaHUS,
BEIyLIMX K MOJMOPTaHHOW HEJOCTaTOYHOCTH U BbI-
COKOI1 JIETAIbHOCTU TTOCTpafaBIIMX AaXe B YCIOBUSIX
CHeLraIM3upPOBaHHbBIX CcTalMOHApoB [1—3].

Metabonuyeckre CIBUTM B TKaHSX, MOIBEPTILINX-
Csl CHABJEHMIO, TOKCMYECKHE IPOAYKThbI, 00pa3syio-
yecss B oyare KOMIIPECCHH, TPUBOAAT K PA3BUTHIO
SHIOTOKCHKO3a C TOceaylouleii reHepaiusaiueit
Mpolecca ¢ MOBPEXICHUEM XU3HEHHO BaXKHBIX Op-
raHoB [4]. OuuuleHUe opraHu3Ma OT SHIOTOKCHHOB
B mnepuoa aekomipeccun CAC mnpenmyliecTBEHHO
obecrnieunBaeTcsl KJIeTKaMM CUCTEMbl MOHOHYKJeap-
HbIX (paroruroB (CM®), 0COOEHHO €¢ MeYeHOYHOIO
koMnapTMmeHTa [3]. Bmecte ¢ TeM B KOMIIEHCATOPHO-

BOCCTAaHOBUTEIBHEIX TIporieccax nipu CIC, 6e3ycimos-
HO, BaXHYIO POJIb UTpaeT U JierouHoi otnen CMO,
0COOEHHO MpU «Ieperpys3ke» (GarouuTapHoro (ujb-
Tpa MeYeHU, a TaKKe MpU ero HeaDHEeKTUBHOCTH Yy
JIMIL ¢ pa3IMYHBIMUA II€YEHOUYHBIMU 3a00JICBaHUSIMU.
B 3T0ii CBSI3M OCOOBIII MHTEpeC IIPEACTABISIET W3-
yY4EHHUE CTPYKTYPHBIX M3MEHEHMIl JIETKUX U (PYHK-
LIMOHAJILHOTO COCTOSIHUS JICTOUHBIX (DAarouuToB MpU
TaKOM CJIOXKHON M Tskeynoi maronoruu, kKak CJC,
MMOCKOJIbKY 0 HACTOSIIIETO BPEMEHU B MCCIIEIOBAHU-
SIX TI0 9TOM IpoOJieMe pa3padaThIBaIUCh B OCHOBHOM
BOIIPOCHI Pa3BUTUS SHIOTOKCUKO3a, META0OIMIECKIX
HapyLIeHU, ITaTOreHe3a MOJIMOPTaHHOM HEeTOCTaTOd-
HOCTH M ponu aumdarnmdyeckoil cucteMsl [1, 2, 5].
B ximHM4YecKoil IpakTuKe BpauW HEPEIKO KOHCTaTHU-
PYIOT pa3BUTHE <«ILIOKOBOIO JIETKOTO» W/WJIM PECIIM-
pPaTOPHOTO AUCTPECC-CUHAPOMA Y MOCTPaAaBIIKX [6],
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B IIaTOreHe3e KOTOporo, 0e3ycl0BHO, BaxKHYIO POJIb
WUTpaloT JieroyHele Makpodarn. OmHako B HayIHOM
JIMTEpAType MPaKTUIECKN HET CBEACHMI O POJU Jie-
royHoro otaena CM® B natorenese CJIC.

Llenbio Halllero mcciaeaoBaHUs SIBUJIOCH M3ydeHUE
CTPYKTYPHBIX M3MEHEHMI JIETKUX M OIEHKa (PyHK-
LIMOHAJIBHOTO COCTOSIHMS JICTOYHBIX (ParoliMTOB B ITH-
HaMMKe JEKOMIIPECCMOHHOIO IleproAa 3KCIIEpUMEH-
TaJbHOTO CMHIPOMA JJTUTEbHOTO CAABJICHUS.

Marepuaa 1 METOIbI

DKCIepUMEHTHI TTPOBOAMIN Ha 70 Kpblcax-camiax
Buctap maccoit 230—250 r. ZKuBoTHBIE COAEPXKAIUCH
B CTAaHJIAPTHBIX YCJIOBUSAX U nuete B BuBapuu LTHUNIJI
HI'MY Poc3apaBa B OCeHHE-3UMHUI TTePUO/I.

Monens CAC y KpbeIc-caMIioB Bucrap co3maBanm
HaJIOKEHWEM METa/UIMYeCKUX THUCKOB C ILIOLIAABIO
cIaBJIMBaIOLIeil MOBEPXHOCTH 5 cM?. THCKM HaKJIaObI-
BaJIMCh Ha 4 4 Ha JIEBYIO Ta30BYI0 KOHEYHOCTh Mapai-
JIEJIBHO ITynapToBoii cBsi3Ke. IIpu 3TOM LIEIOCTHOCTh
COCYJIOB U KOCTEW KOHEUYHOCTHU coxpaHsiiach. Cuiy u
BpeMs CIIaBJICHUSI OAOUPAIA B 3KCIIEPUMEHTE TaKUM
o0pa3oM, YTO B pe3yJibTaTe BO3HUKANA KIMHUYECKAs
kaptuHa CJIC cpemHeit cTereHu TsoKecTH [3].

Bce kxmBOTHBIC OBITM pasdenaeHbl Ha 3 TPYMITHL.
KonTtpoabhyto rpynity coctaBuian 10 KpbIc, KOTOPHIM
B XBOCTOBYIO BeHy BBoAmIM 0,4 M1 0,85%-noro NaCl
(xontpoib); 30 kpeicam MopemupoBanu CIOC, 3tum
KMBOTHBIM TakKe BHYTpMBeHHO BBomwi 0,4 M
0,85%-n0ro NaCl (CAC); 30 kpsicaM MOAEIMNPOBATII
CJC nocne mpeaBaputTeabHOro (3a 24 4) BBeIEeHUS
xnopuaa ragonunus (GdCl,) (Aldrich Chemical Co.,
benbrus), cenektuBHOrO Oj0KaTtopa KieTok Kyride-
pa, B mo3e 10 mr/kr Beca xxuBoTHOro B 0,4 mi 0,85%-
Horo NaCl (rpynna GdCl, + CIC) [7].

ZKMBOTHBIX BBIBOOAWIM M3 OKCIEPUMEHTA IIO]
3(UpHBEIM Hapko3oMm Ha l-e, 3-m, 7-e, 14-¢ u 21-e
CYTKM ITOCJIE CHSTHSI TUCKOB (JI€KOMITPECCHM) COLJIac-
HO IIpaBUJIaM MCIOJIb30BaHUSI 3KCIIEpUMEHTAIBHBIX
KMBOTHBIX C COOJIIOJEHUEM MPUHIIUIOB TYMAaHHOCTH,
U3JIOKEHHBIX B AupeKTUBax EBpomeiickoro coooiie-
ctBa (86/609/EEC) 1 XeabCHHKCKOM IeKIapariu.

BbponxoansBeonsipHsiii taBax (BAJI) nmpoBoaunu mo
Metony Q.N. Myrvik et al. [8]. B xamepe I'opsieBa 11oz-
CUMTBIBAJIM OOIIee KOJIMIECTBO KIETOK, a Wi audde-
PEHIIMAIBHOTO TIOACYETa KIETOYHBIX 251eMeHTOB BAJI
KUIKOCTH JAeJIan Ma30K, (PMKCUPOBAJIA METAHOJIOM 1
okpammBaiu o Pomanosckomy — I'mm3e.

J7151 OLIEHKY OKMCJIUTEIbHO-MeTab0an4IecKoi pyHK-
LMK aJIbBEOJISIPHBIX MaKpo(aroB MCITOJIb30BaId METO.
JIIOMUHOJI-3aBUCUMON XeMuIioMuHecleHunu [9]. W3-
MEpEeHUsS] UHTEHCUBHOCTU XEMUJIOMUHECLIEHTHOTO OT-
BETa aJIbBEOJISIPHBIX MaKpodaroB MPOBOAUIU C TOMO-
b0 ormoxemummoMuaomerpa «CKHU®-0306M» (CKTh
«Hayka», KpacHosipck). MUHTEeHCHUBHOCTb XEMUJIIOMU-
HECILIEHIIMY M3MEePSUIM €XKEMUHYTHO B TedeHue 30 MuH,
pe3y/IbTaThl BhIpAXaid B KOJIMYECTBE MMITYJIBCOB, MC-
IyCKaeMBbIX KJIeTKaMK B TedeHue 30 MUH perucTpaiuu.

s oueHku (parouTapHOil aKTMBHOCTU MHTEp-
CTULIMAJIbHBIX MaKpodaroB JIeTKKX 3a 1 4 10 3a00s B
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XBOCTOBYIO B€HY KPBIC BBOAWIM KOJUIOMIHBINA YTOJIb
Gunter-Wagner (®PI') B obbeMe 0,5 mMa (cpemHuii
mmameTp dactur 0,8—1,2 MkMm). Ha rucromormueckmx
cpesax yierkux Ha 10 mosisix 3peHusi, BBIOpaHHbBIX CITy-
YallHbIM 00pPa3oM, MPOU3BOAWUIM TOACYET KOJuye-
CTBa MHTEPCTULIMAIBHBIX MaKpoharos, MOTJIOTUBIIMX
KOJUIOUIHBIN yroib, Ha MuKpockore Ortoplan (DPI)
npu yBeamdeHuu x1000.

Js TUCTOJOTUYECKOTO UCCIEAOBaHUS JIETKUe
Kkpbic nepdysupoBanu 0,85%-HbeiM pactBopom NaCl.
Kycouku TkaHu 13 neprucepudecknux y4acTKOB Cpell-
Hel JoJIM MPpaBoro jerkoro ukcupoBaiu B 10%-Hom
HeliTpambHOM (popmanmHe. PUKCUPOBaHHBIE 00pa3-
1Ibl TKAHU JIETKMX MPOMBIBAIU IO/ MPOTOYHOI BOJOIA;
Ha annapare AT-4 ocyllecTBIsIJIM TPOBOJKY MaTepy-
aja, KOTOpbIi B JajibHEeIleM 3aiuBaiu B napaduH.
Cpe3bl TOIIMHON 4—5 MKM OKpalllMBaiu reMaToKCH-
JIMHOM U 303UWHOM U 3aKJIoydaiu B 6anb3aM. Mopdo-
MeTpuYecKoe HCCIeAOBaHUEe JIETKMX MPOBOAWIM IO
metonuke I'.I'. ABtanaunosa [10].

CTaTUCTUYECKYI0 00pabOTKYy pe3yIbTAaTOB MCCIIE-
JIOBAaHUSI TIPOBOIMJIM C TIOMOILBIO JIMLIEH3UPOBAH-
HBIX TIporpamm Excel 7,0 u Statistica 5,0, BEIYuUCISIIIN
cpenHee apudmeTndeckoe 3HadeHwe (M), oOIMOKY
cpenHero apu@pMeTn4ecKoro 3HadeHus (m) U Ipena-
cTapisiiv B Buae M + m. Paznuuus mexnmy rpynmnamu
OLIEHUBAIM C TOMOIIbI0 KpuTepusi CTblOmeHTa, AO-
CTOBEPHBIMU CUMTAIIUCH pe3yabTarhl npu p < 0,05.

Pe3yabTaTbl U 00cyKaeHne

Ilpy THUCTOIOTrMYECKOM MCCIICIOBAHUU BbISIBJICHBI
3HAUYUTEIbHBIC U3MEHEHMS B CTPYKTYPE JIETKUX KPHIC B
nekomrmpeccnoHHoM Tiepuoae CJC, Oomee BBIpaxkeH-
HbIE Y XKUBOTHBIX C CEJICKTUBHOM OJIOKAION KJIETOK TIe-
yeHoyHoro otaena CM® — xnerok Kyngepa GdCl,.
B nunamuke nekomnpeccronHoro nepuoaa CAC mpo-
HUCXOMUJIO TIOC/eNoBaTeIbHOE W3MEHEHUE CTPYKTYpPbI
JIETKMX, KOTOpPOE XapaKTepU30BaloCh MOJTHOKPOBU-
€M COCYIOB BCEX KaluOpOB (0COOEHHO KaIlWJUISIPOB),
JIEMKOCTAa30M, OTEKOM JIETOYHOW TKAaHW U WHTEPCTH-
U1 B COYETAaHUU C JUM@POCTa3oM, (PUOPUHOMTHBIM
HaOyxaHUEM MEXaJbBEOJISIPHBIX TEPErOpOJOK, COOT-
BETCTBYIOIIIEE KapTUHE CEPO3HOro BOCHAJCHUs. 3aTeM
Ha01101a7I0Ch yCWJIeHUEe MHOWIbTpaMu JTUMGbOUIHBIX
U MakpodarajbHbIX KJIETOK B MHTEPCTULIMUI JIETKUX C
HX OYarOBBIMU CKOTUIEHUSIMU B CTPOME.

B T1a6a. 1 mpencraBiaeHBl DaHHBIE MOPGHOMETPH-
YECKOT0 HMCCJIeOBaHUSI, TPU aHAIM3€ KOTOPbIX BbI-
SIBJIEHO YBEJWYEeHUE TIIOLAAU KPOBEHOCHBIX U JIMM-
datryeckux cocymoB Jerkux Kpoic rpynmnbl CHC,
JIOCTUTAIOIINX MAaKCHUMaJbHBIX 3HAUYEHWI COOTBET-
CTBEHHO K 14-M 1 7-M cyTKaM HaOJIOfeHUs, a Y KPbIC
rpymiel GACl, + CAC 3Ttv M3MEHEHUS TpOsIBIs-
JIUCh paHbllle (Ha 7-€ U 3-U CYTKUM COOTBETCTBEHHO).
B nerkux Kppic 00enx Ipymil BBISIBJIEHO MOCTEIIEHHOE
YBEJIMUEHUE YUCIEHHOCTH cuaepodaroB, HauuHasi
¢ 1-x cyToK mociie AeKOMIIpeCCUU ¢ MaKCUMyMOM Ha
7-€ CYTKU, COXpaHsIollieecs Ha BbICOKOM YPOBHE 10
KOHIIa cpoka HabmomeHus (21 cyrku). Ilpu atoMm y
kpbic rpynnbl GACl, + CIC konnuectBo cunepodaros
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ObLTO OOJIBIIIE, YeM Y KMBOTHBIX Ipynmbl CC. YBenu-
YeHWEe YNCICHHOCTH cuaepodaroB CBUACTEIBCTBYET 00
aKTUBHOM (barouuro3e MaxkpodaraMu 3pUTPOLIMTOB,
BBILIEIINX M3 M3MEHEHHBbIX COCYIOB B TKaHb Haps-
Iy C 9Kccynalmeil u pa3BUTMEM oTeKa Jerkux. Kpome
TOro, B JeKoMIpeccuoHHoOM niepuoae CIC B Jerkux
KpPBIC BO3pacTajo KOJUYECTBO (hpuOpoOIACTOB CTEHOK
aJbBeOJ, CEMNMTAIbHBIX KJIETOK W WMHTEPCTUIIMATBbHBIX
MakpodaroB. Tak, YMCIEHHOCTb (PUOPOOIACTOB CTe-
HOK aJIbBEOJI U CEMTaIbHBIX KJIETOK B JIETKMX KPbIC
rpyrnel CAC yBenmuuBaigach MOCTENEHHO, MOCTUTast
MakcuMyMa K 14-M cyTKaM OeKOMITPECCMOHHOTO Te-
puona, Toraa Kak y xXuBoTHbIX rpynnsl GACL, + CAC
HUX KOJIMYECTBO 3HAUMMO BO3pacTalo HAayWMHas YyXe C
1-x cyTrok HabmoneHus, a K 21-M cyTKaMm OBUIO Hau-
oonpiivM. Ha rucronormyeckux Ipenaparax ObLIA
BUJHBI YTOJIIEHUST MEXATbBEOJISIPHBIX MIEPETOPOIOK 1
CTPOMBI 3a CYET YBEJIMYECHUS YMCICHHOCTU pubpobia-
CTOB CTEHOK aJIbBEOJI U CENMTAIbHBIX KJIETOK, YTO BEAET
K (pubpo3HOi1 TpaHCchOpMaLIMK TKAHU JIETKUX Ha MO3/I-
HUX cpokax HaoOmoneHus (14-e u 21-e cytku). Kpome
TOTO, B JIETKUX KPbIC OOEUX I'PYMI BBISIBJEHBI YYaCTKU
aTeJIcKTa30B M JIUCTENICKTa30B (T. €. MeJIKWe OpOHXU
YacThlO PACUIMPEHbI, YACTbIO COKpAILEHbI), a TaKXe
9Mbur3eMaTO3HbIe U3MEHEHMSI, O YEM CBUIETEbCTBYET
YBEJIMYEHNE UHTEPCTULNATIBHBIX TTPOCTPAHCTB.

B nunamuke gekommpeccuoHHoro mnepuona CJIC
MOMMMO YBEJIMYEHUsI KoJndecTBa (hubpob1acToB CTe-
HOK aJbBeOJ] U CEMTaJbHbIX KJIETOK pacTeT YMCJeH-
HOCTb MHTEPCTUIIMANIbHBIX MakpodaroB, KOTOpbIE
BXOJSIT B COCTaB MH(UJIBTPATOB B JieTKUX. [1pu aToM
y xpbic rpynnbl GdCl, + CAC ux Koaum4ecTBo ObLIO
3HAaUYUMO OoJIbIlle, YeM y XuBOTHBIX Tpymnmnsl CAC
(cM. Taba. 1).

Kak n3BecTHO, OCHOBHas 3a1aya (harouuToB — 3TO
OuMIlieHWe KPOBU U JMMGbI OT aHTUTEHOB, MPOAYK-
TOB MeTabo/IM3Ma, JIEKAPCTBEHHBIX U TOKCUYECKUX Be-
mecTB. Onpeaessolyo pojib B MPOLECce OUUILIEHUS
KPOBU UTpalOT Makpodaru neuyeHu, JEerkrux 1 ceae3eH-
K1, pudeM a0 85 % wimpunHroBoit ¢yHkuun CMO
BhITIONHSIOT KieTku Kymcdepa [11]. Pesynabrarel Ha-
IIMX 9KCIEPUMEHTOB CBUJIETEIBCTBYIOT O TOM, YTO B
IMHAMUKe nTekoMipeccrnonHoro nepuona CJAC y Kpeic
00eux rpynmn MOMUMO POCTa YMCIAEHHOCTH MHTEPCTU-
LIMAJIbHBIX MakpodaroB akTUBUpPYyeTcs UX harouurap-
Has pyHkumsa. B Tabn. 2 mpencraBiieHbl JaHHBIE MOP-
domeTpryeckoro aHanausa (parouuTapHO-aKTUBHBIX
WHTEPCTUIIMAIBHBIX MakpodaroB Kpbic B AeKOMITpec-
cuoHHoM nepuoae CHC. Tak, KoIM4eCcTBO UHTEPCTHU-
UaTbHBIX MakpodaroB kpeic rpynmbsl CIC, Harpy-
>KEHHBIX KOJIUIOMIHBIM YrjeM, yepe3 | CyTKu Tmocie
JIEKOMITpeCCUr CHU3UJIOCh B 1,87 pasa, a y KUBOTHBIX
rpyrmnbl GACl, + CAC — B 1,66 pasa (p < 0,05). Ha
3-u 1 7-e CyTKM HaOJIIONEHUST OTMEYAeTCsl, HalpOTHB,
MOBBIIIEHUE KoJinyecTBa (haroluTapHO-aKTUBHBIX UH-
TEPCTULIMATIbHBIX Makpodaros, a Ha 14-e CyTKu Mpo-
HUCXOMUT TOCTeNeHHoe ocnabieHue ux darouutapHoi
aKTUBHOCTHU, A0CTUTas1 y KpbIC rpyribl CJIC KOHTPOIb-
HBIX BEJIMYMH K 21-M cyTKam sKcrnepruMeHTa. B To e
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Bpemsa B rpymne xuBoTHbIx GdCl, + CIC nHa Bcex
CpOKax HaOJII0ACHUS WHTePCTUIIMAIbHbIE Makpodaru
(haronMTUPOBAIN KOJUIOWMAHBIM Yrojiib 3HAYUTETBHO
aKkTUBHee, yeM KieTku kpbic rpymnnsl CHC, naHHbII
rokKasaTe/ib OCTaBajJICsl Ha BbICOKOM YPOBHE /10 KOHIIA
cpoka HabmoneHus (21 cyrku) (cM. Tadu. 2).

IIpu ucciemgoBaHUM YKCIEHHOCTH KJIeTOK B DBAJI
KUAKOCTU B JAMHAMMKE JEKOMITPECCUOHHOTO TMepuoja
CC BbISIBJICHBI Pa3INyus MEXITY UCCIEAYEMbIMU IPYTI-
nmamMu Kpbic. Y xkuBoTHbIX Ipymibl CIHC B 1-e cyTku no-
cJie IEKOMIIPECCUU OTMEUYEHO CHUXKEHWE YMCIEHHOCTHU
kieTok B BAJI xxunakocTtu, 3ateM K 3-M U 7-M CyTKM OHO
JIOCTOBEPHO Bo3pacTaiio. B To xe BpeMs y KpbiC IpyIIIbI
GdCl, + CIC xomnyectBo kietok B BAJI xumkocti
HEYKJIOHHO TIoBbIlIasock. [lpyuueM yBeauueHUe 4Yuc-
JIEHHOCTH KJ1eTOK B BAJI XXMIKOCTH B 3TO# Ipyrire KpbIC
6bL10 O0JEe BhIpaxkeHHBIM. K KOHITy cpoka HaboneHUsT
(21 cyTKM) 4MCIeHHOCTh Kj1eTOK B BAJI XXMIKOCTH 3TOM
TPYIIBl KPBIC MPaKTUYECKM BO3Bpalllajach K YPOBHIO
KOHTpOJIs (cM. Tabu. 2). [Tpu 3ToM ObLUTO MOKa3aHO, UTO
KOJIMYECTBO KJIeTOK B BAJI XXMIKOCTH KphIC BO3pacTaeT
3a CYET IOBBIIIICHUST KOJMYeCTBa MOHOIIMTOB/MaKkpoda-
roB U HelTpodmioB. OTMEUEHO, YTO YBEIUUCHUE YUCIIA
kieTok B BAJI xuakoctu obenx rpyri XUBOTHBIX Ha
paHHUX cranusx (1-e u 3-u CyTK1) JeKOMITIPECCUOHHO-
ro nepuroaa CJC mporcxoauT 3a cUeT peKpYTUPOBAHUS
KaK MOHOIIMTOB/MakpodaroB, Tak U HeUTpoduios, a
Ha TIO3IHMX CTaUSIX TPEMMYIIECTBEHHO OOYCIOBJIEHO
pPOCTOM UMCJIa MOHOLIMTOB/MaKpo(daros.

Takum obGpazom, B auHamuke pasButus CIC B
BAJI xunkocT MPOUCXOAUT YBEIUYECHUE YMCIEHHO-
CTU aJIbBEOJISIDHBIX Makpodaro B OOJblIEN CTeTIEHU
BBIpaXKEHHOE Y KPhIC, TIPEABApUTEIbHO 00pabOTaHHbBIX
CeJIEeKTUBHBIM O10KaTopoM kieTok Kymdepa (rpymnma
GdCl, + CAC).

B nuHamuke pa3BUTUSI AEKOMIIPECCUOHHOTO Tie-
puoga CJC O6onblIONH WHTEpPEC MPEeACTaBIsIOT U3-
MEHEHHUSI He TOJIbKO KoJuyecTBa (harolMUTUPYIOIIUX
kineTok BAJI XunkocTu, HO U MX (PYHKIMOHATIbHOM
aKTUBHOCTH B OTBET Ha TpaBMAaTUYECKOE TMOBPEXIE-
Hue. B Hacrosgieit paboTe Mbl OLIEHUBAJIN (DYHKIINO-
HaJIbHOE COCTOSIHME (haroLMTUPYIOMINUX KiIeToK BAJI
KMIKOCTA C YY€TOM CYMMapHOTO CIIOHTaHHOTO W
3UMO3aH-UHAYLIMPOBAHHOTO XEMUJIIOMUHECLIEHTHOTO
OTBETA, OTPAXKAIOIIETO HE TOJIbKO OMOLMIHBINA W/WUIU
MMUKPOOULIMIHBIA MOTEHIMaA, HO W PEaKTUBHOCTb
aJTbBEOJIAPHBIX Makpodaros [11].

Cynsi Mo CIOHTAHHOMY XEeMWIIOMUHECIIEHTHOMY
OTBETY, Ha BCEX CpOKax IEeKOMITPECCUMOHHOTO IIe-
puona CIC mpoucXoauT aKTUBalLUSI OKUCIUTEIbHO-
MeTaboIMYeckoir (DyHKIMU aJIbBEOJISIPHBIX MaKpo-
(haroB, BbIpaX€HHOCTb KOTOPOU Oblja BbIIIE Y KPbIC
rpynnbl GACl, + CIC. IlpuyeM BbICOKas Hampsi-
>)KEHHOCTh OKHCJIMTEJIbHO-METa00IUeCcKO (hyHKIINN
KJIETOK OO€MX TpyMI XUBOTHBIX COXPaHSIETCSl BIUIOTh
0 21-X CyTOK, T. €. 10 KOHIIA CpOKa HaOJIOACHUSI.
Ilpy JDOMOJHUTENBHOW CTUMYJSIIMA 3UMO3aHOM B
npolecce MPOBEJEHUSI XEeMUJIIOMUHECHIEHTHOTO MC-
cJleIoBaHUs aJlbBEOJISIpHbIE MaKpoharu KpbiC TPYIIIbI
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GdCl, + CAC orBeyanu ciaabee, YeM OTU XK€ KIETKH
*kuBoTHBIX CIIC (Tada. 3). O6 3ToM 0OoJjiee HATISIAHO
CBUIIETEJILCTBYIOT PE3YJbTaThl pacuera MHAEKca CTU-
MYJISIIIMA, OTPaXalolllero PeakTUBHOCTb W/WIU pe-
3epBHbIe BO3MOXHOCTH KiieTok. Kak y kpeic CIIC, Tak
n 'y xuBoTHbIX rpynnel GdCl, + CIC naHHbIi moka-
3aTesib ObLT HMXE, YeM B KOHTPOJIbHOM Tpymiie. [Tpu
9TOM 3HAYEeHUs UHACKCA CTUMYJISILUM aJIbBEOJISIPHBIX
makpogaros kpeic GdCl, + CAC rpynmnsl Ha 1-€, 3-u
1 7-¢ CyTKU TIOCJIe NEKOMITPECCUU OBbLIU HIKE, YeM
y kpeic CIIC (p < 0,05) (cm. Tada. 3). Bo3amoxHo,
C YMEHBIIEHUEM PEaKTMBHOCTU aJbBEOJISIPHBIX Ma-
KpodaroB cBsi3aHbl MHGEKIIMOHHO-BOCHAIUTEIbHbBIE
OCJIOXKHEHUS B JIETKUX B IEKOMITPECCUOHHOM MepPUO-
ne CIAC, mocKOJIbKY 3TH KJIETKU HE MOTYT ajJieKBaTHO
OTBeYaThb Ha BHeJApeHUE MH(DEKIMOHHBIX aHTUTEHOB.

Takum o00pa3oM, HU3KME 3HAYEHUST 3UMO3aH-
WHIYUMPOBAHHOTO  XEMUJIIOMUHECLIEHTHOTO  OT-
BeTa aJibBEOJSIPHBIX MakKpo(aroB KpbIC TPYIIIHI
GdCl, + CIC, BeposATHO, CBA3aHbI C BO3POCIIEH «Ha-
rpy3Koii» JlerouHoro otaesna CM® B oTBeT Ha GJIOKALy
kineTok Kymngepa. BugHo, 4To mpu MX CEICKTUBHOU
0JIoKaJie OCHOBHYIO (DYHKIIMIO OYMIIEHUSI OpraHu3-
Ma OT 3HAOTOKCHMHOB B J€KOMIIPECCUOHHOM IEPUOJIE
CJIIC Oepyr Ha cebs yierouHble Makpodaru. B stom
ciayyae s 9GhGEKTUBHON peann3aluy  KJIUPUHIO-
Boii (yHKIIMM Ha ¢doHe Onokaabl KieTok Kymdepa,
MO CYTH, MPOUCXOJUT MOOWIM3ALIMS JIETOYHOTO OTHAe-
na CM® 3a cuer ycuaeHUs] peKpyTUPOBaHUSI MOHO-
LIMTOB/MaKpoGaroB M akTUBALMU WX (arolurapHOi
CTIOCOOHOCTHU. YBEIMYEHUE YMCIEHHOCTU WHTEPCTU-
IHUAJTbHBIX W aJbBEOJISIPHBIX MakKpodaroB mpu 0OJ10-
Kane kietok Kyridepa, mpexme Bcero, MOXET OBITh
pE3yJIbTaTOM KOMIIEHCATOPHbBIX TMPOLIECCOB, MOCKOJIb-
Ky CM® byHKIIMOHMPYET KaK enquHasT KJIeTouHas CH-
crema. [TomoOHOe yBenuueHUe JeTOYHbIX Makpodaron
KpbIC HaOMOJaId MpPU YMEHbIIEHUN YMCIEHHOCTH
kierok Kyngdepa mocne remarakromum [12, 13]. Ilpu

9TOM aKTUBalYs (parouMTapHO (PYHKIIMU MHTEPCTU-
LIMAIBHBIX MaKpodaros, Kak ObLIO YCTAHOBJIEHO B Ha-
IIMX 9KCIIEPUMEHTAX, MOXET ObITb UHAYLIMPOBaHA HE
TOJIBKO MPOAYKTaMU pacraja TKaHeil U CTaOMJIbHbIMU
MeTabosuTaMu OOMEHHBIX MPOLECCOB, MOCTYMAIOLINX
W3 CIABJIEHHON KOHEYHOCTU TP JAEKOMIIPECCUM, HO
u jmnonomucaxapugamu (JITIC), B yactHOoCcTH E. coli.
Kak usBectHO, B (usuonmornueckux yciaousx JITIC
E. coli MOCTOSIHHO TOCTYIAeT U3 KUIIIEYHUKA B KPOBb
1 HelTpanusyercsa kKiueTkamu Kyndepa. I1pu remarak-
tomuu, CIIC u npu 61okazne kierok Kyndepa GACL,
T. €. TIpU yrHETeHUM paronurapHoro (uiabTpa Ieye-
HU, B IUPKYJIUPYIOLIEH KPOBU YBEJIUUMBAETCS YPOBEHD
JITIC E. coli, KOTOpBIA CTUMYIUPYET (DarouTapHyIo
U OKUCIUTEIbHO-METa00IMIeCKO (DYHKIIMU JIeroy-
HBIX Makpodaros [13, 14]. IIpn 3ToM MOXHO CKa3ath,
YTO YCUJIEHUE OKHUCIUTEIbHO-MeTaboInuecKoi PyHK-
LIMU aJIbBEOJISIPHBIX MakpodaroB (BbICOKME 3HAUEHMS
CIIOHTAaHHOTO XEMWIIOMUHECLIEHTHOTO OTBETa) OTpa-
>KaeT XapakTep MOOMIM3ALMU 3TUX KJIETOK B OTBET Ha
MacCHBHOE TOCTYIUIEHHWE SHIOTOKCUHOB, B TOM UHCJIe
n JITIC, xoTophlii ompenesisieT pa3BUTHE CHUCTEMHOTO
SHAOTOKCHKO3a. B TO Xe BpeMs claaObIii XeMWITIOMM-
HECLIEHTHBII OTBET Ha 3MMO3aHOBbIE I'PAHYJIbl, BEPOSIT-
HO, CBSI3aH C TE€M, UTO aJIbBEOJISIPHbIE Makpodaru Kpbic
rpynnsl GACl, + CIC «neperpyKeHbl» MONIOLIEHHbI-
MU UMU MPOIYKTaMM pacraja TKaHel U CTabUIbHBIMU
MeTabonutaMu obmeHa. Pe3ynbraToM MHTEHCUBHOTO
TOTJIOLIEHUS] 3TUX MPOAYKTOB MOXET ObITh CHUXKEHUE
SKCIPECCUU U/WIN TOJTHOE OTCYTCTBUE Ha MOBEPXHO-
ctu 6oibimHCTBa KieToK peuentopoB (FcR u C3R),
OIOCPENYIONINX B3aUMOJEUCTBUE 3WMO3aHOBBIX TIpa-
HYJI C aJIbBEOJISIPHBIMU MakpodaraMy 1 3aImyCKaroImx
reHepaluio aKTUBHBIX META0OJUTOB KUCIOPOA.

B nesnom, noaxoa K M3y4yeHUIO MOCHEACTBUNA Me-
XaHUYECKOW TpaBMbl C TOUKU 3PEHUS KOHIIEMIIUU
«TpaBMaTUYECKOM OOJIe3HW» II03BOJISIET YBSI3aTh B
€IMHOE 1IEJIOE MECTHBIE U OOIIKME peaKUNMU OPraHu3-

Tabauua 3

Junamuia xeMuaroMunecyeHMHO20 0OMEema aAb8eONPHbIX MAKPOPDA208 NecKUX KPbiC PA3HbIX epYynh
8 0eKOMNPeCcCUOHHOM nepuode CUHOpoOMa OnumenvHoeo coasnrenus (M = m)

Cpok uccienoBanmsi, CyT.
IToka3arenn KonTtposn
1 7 14 21
CrioHTaHHb CIIC 46+£03% | 65+ 1,9% | 51+1,4% | 66+09% | 67+1,2¢
NOMITIOMUHECUCHTHBIN OTBET | ey +CIIC | 6,3 + 0,3%% [ 14,2 + 1,6%% [ 10,5 £ 1,4%* | 8,4 £0,8% | 7,9 + 1,3*
(4MCIIO MMITYJIBCOB
Ha KJIeTKy 3a 30 MuH) KonTpoinb 1,96 £ 0,14
31MO3aH-MHIYLPOBAHHELI1 Cac 44+£03 | 85+ 1,0 | 4813 | 72 11* | 68+ 1,2*
XCMILTIOMHECUEHTHELI OTBET | 4y 4o | 7,1+ 0,3%¢ | 17,5 + 1,4%% [ 13,3 + 1,45 9,1 £ 0,6* | 10,2 % 1,5*
(4MCIIO MMITYJIBCOB
Ha Ki1eTKy 3a 30 MuH) KoHTpoib 4,19 £ 0,22
CacC 1,9 +0,03 | 1,7+0,05¢ | 1,9%0,06 | 1,1 £0,04* | 1,1 £ 0,05*
WHpaekc cTuMyasiim GdCL+CAC | 1,1 £0,06* | 1,2 £0,03* | 1,3 £0,02* | 1,1 £0,06* | 1,3 £0,07*
Koutponb 2,1 £0,05
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Ma, (pyHKUIMOHAIbHBbIE U MOP(OJOrMYEeCKUe acrek-
THI MMATOTeHe3a TPaBMbl, B YaCTHOCTU B Pe3yJIbTaTe
JUTUTEILHOTO CIABIMBAHUS YaCTU TeJla, U TOBOPUTH O
MOJMOPraHHON HETOCTaATOYHOCTU C Pa3BUTHEM <«IIIO-
KOBOT'O JIETKOTO», XapaKTepU3YIOILIErocsl CTPYKTyp-
HBIMU U3MEHEHUSIMM JIeTKUX (ITOJHOKPOBUE COCY-
JIOB, JIEMKOCTa3, OTeK JErOYHOU TKaHU B COYETAHUMU C
mmMdocTazoM, (pUOpMHOMAHOE HAOyXaHME MeXKajlb-
BEOJIIPHBIX MEPErOPOAOK, UHGWIBTPALIUS TUMPOUI-
HBIMU 1 MaKpodarajibHbIMU KJIeTKaMu U (hUOPO3HbIE
npeobpaszoBaHusi). B nuHaMKKe AeKOMIIPECCUOHHO-
ro nepuoga CIAC cTpyKTypHble U3MEHEHMS B JIETKUX
COTPOBOXAAIOTCA YCUJIEHUEM PEKPYTUPOBAHUS MO-
HOLIMTOB/MakpodaroB (MHTEPCTUIUAIBHBIX W allb-
BEOJISIDHBIX MakpodaroB), KOTOpble MHGWILTPUPY-
10T MHTEPCTULINI JIETKUX U BBIXOASIT B aJIbBEOJISIPHOE
MPOCTPAHCTBO JUISI PealiM3alliM UX TOTJIOTUTEIbHO-
ro U OKUCIUTEIbHO-METa00JIMIYeCKOro MOTeHIINAA,
o0ecreyrBalolIero OYMIIeHUEe OpraHu3Ma OT Mpo-
JIYKTOB pacraja TKaHeil U cTabMJIbHBIX METabOJMTOB
OOMEHHBIX TTPOLECCOB, MOCTYIAMIIMX U3 30HbBI IO-
BpPEXACHUS.

B nunamuke mexommnpeccuoHHoro mnepuona CJIC
Ha (oHe ceJeKTMBHOIN Onokaabl KieTok Kymdepa,
OCHOBHOTO (paroluTapHoro «uibTpa», CTPYKTYpPHBIE
M3MEHEHHS JIETKUX U (PYHKIIMOHUPOBAHWE NHTEPCTH-
LIMAJIIBHBIX U aJIbBEOJIIPHBIX MakpodaroB ObLId 0O-
Jiee BBEIpAKCHHBIMH, 4eM y KpbIc rpyrmbel CIC. Dt
pe3yabTaThl MOATBEPXKIAIOT HaJIWuyue TECHOW B3au-
MOCBSI3U TIEUYEHM U JIETKMX IO «MaKpodaraibHOMY
kaHaiy» [15]. Ilo aTomy «kaHamy» oOecreunBaeTCs
MOJIEp>KaHUEe TOMeOoCTa3a MpU Pa3IMuHbIX «aBapuii-
HBIX» CUTyallUsiX, TpeXIe BCEro 3a CYeT pocTa 4uc-
JICHHOCTU JIETOYHBIX MakpotaroB W YCWICHUS HX
(PYHKIIMOHAILHOTO COCTOSIHMSI, B YaCTHOCTU MpH 3a-
0oJieBaHUSAX M pe3eKIMU TeYeHU, TP KOTOPhIX Ha-
omomarorcs gucyHkums Kiaetok Kyndepa n nedek-
TBI B cTpyKType CM®.
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STRUCTURAL CHANGES IN LUNG AND FUNCTIONAL STATE
OF LUNG MACROPHAGES IN THE DYNAMICS OF DECOMPRESSION PERIOD
OF EXPERIMENTAL CRUSH SYNDROME

Vyacheslav Yur’evich RADUSTOV!, Dondok Damdinovich TSYRENDORZHIEV!?,
Khanda Bairovna TSYRENOVA!, Aleksandr Aleksandrovich ZUBAKHIN!,
Aleksei Alekseevich ZIBAREV!, Dmitry Anatol’evich KUDLAY?

! Novosibirsk State Medical University of Roszdrav
630091, Novosibirsk, Krasny av., 52

?Institute of Clinical Immunology SB RAMS
630091, Novosibirsk, Yadrinzevskaya str., 14

30AO «Pharmstandart»
141700, Dolgoprudnyi, Likhachevsky proezd, 5B

In the dynamics of decompression period of Crush syndrome (CS), structural changes in the lungs of rats are characterized
by congestion of vessels, leukostasis, edema, combined with lymphostasis, fibrinoid swelling, infiltration of lymphatic-
macrophage cells with the elements of the interalveolar septa of fibrous transformation. Structural changes in the lungs of
rats accompanied by increased numbers of lung macrophages (Mph) with activation of their phagocytosis and oxidation-
metabolic functions. Against the background of selective blockade of Kupffer Cells by gadolinium chloride (GdCl,)
structural changes of lungs and the functioning of interstitial and alveolar Mph were more pronounced than in the group
of rats with CS. These results confirm the strong interrelation between liver and lungs through “macrophage channel”,
which ensures the maintenance of homeostatic at various “emergency” situations in one of these organs.

Key words: reactive oxygen metabolites, broncho-alveolar fluid, lung macrophages, phagocytosis, lung,
Crush syndrome, multiple organ failure.
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