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1. IlaToreHeTN4YHi ME€XaHi3MM PO3BUTKY 3MiH y peCIipaTOPHOMY BillZIijIi JIET€Hb DU EKCIIEPUMEHTAIILHOMY
IIyKPOBOMY ZiaberTi

2. Pathogenetic mechanisms of changes development in respiratory part of lungs in case of experimental diabetes
mellitus

Pedepar:

1. EkcriepyMeHTH BMKOHaHI Ha 88-1 6inux mypax-camiix JiHii Bicrap macoto 170-210 r. TBapuHu 6ysy po3nojisieHi
Ha Tpu rpynu: 1 - intaktHa (n=10); 2 - KoHTpOsbHA (n=40); 3 - mocninHa (N=38) 3 MOZEJII0 LIyKPOBOTO IiabeTy, SIKUii
BiITBOPIOBAJIY IIJISIXOM BHYTPilITHbOOYEPEBUHHOTO BBEIEHHS CTPENTO30TOUUHY dipmu «Sigma» (CIIA),
posseseHoro B 0,1 M uurpatHomy 6ydepi 3 pH 4,5, 3 po3paxyHky 60 mr/Kkr macu Tisia. KOHTposbHil rpyni TBapuH
BHYTPIiIIHbOOYEPEBUHHO BBOIMJIN €KBiBasieHTHY 103y 0,1 M uutpatHoro 6ydepHoro po3uuny 3 pH 4,5. Vci
MaHinyssii 34ilicHIoBanucs mig TioneHTan-HaTPieBUM 3HE60JIEHHSM i3 po3paxyHKy 60 Mr/Kr macu Tina. 3abip
Mmarepiany npoBoguiu dyepes 14, 28, 42 1 70 1i6 micsis iH'ekuii cTpenTo3oTouuHy. IIpoBeneHi 6ioximiuHi Ta
iMyHO(EepMEHTHI JOCiIPKEeHHS TI0Ka3asy, o yepes 14 1i6 micas mopemosanHs L] B cupoBartii KpoBi
CIIOCTepiraeTbcs MifBUIIEHHS PiBHS IJI0K03U Ha 222,5%, inTeHcudikanis npouecis sinonepoxkcunanii (migBuieHHs
BMmicty [IK Ha 31,8%, TBK-AIT Ha 36,2%), 36inp1eHHS KOHLIEHTPallii KaTanaszu Ha 46,6%, MCM254 Ha 32,9%,



MCM280 Ha 12,7%, 3poctanHs BmicTy OMB356HM Ha 27,1%, OMB370uM Ha 18,6%, OMB430HM Ha 66,9%,
OMB5301M Ha 73,6% y MOPIBHSHHI 3 KOHTPOJILBHUMU Ipynamu TBapuH. Yepes 28 n1i6 micjis MoYyaTKy eKCIIepUMEHTY B
CHPOBATLi KPOBi BUBHAYAETHCS MiJBUIIEHHS BMICTY I711I0K03U Ha 224,4%, 1K Ha 104,4%, TEK-AII Ha 55,5%,
3pOCTaHHS piBHS Karasa3u Ha 74,8%, MCM254 Ha 51,7%, MCM280 Ha 34,0%, 36inbueHHs KoHUueHTpauii OMB356HM
Ha 57,1%, OMB370uM Ha 48,0%, OMB430um Ha 92,4%, OMB530HM Ha 124,5% Yepes 42 nobu B yMOBax
3MmopesnboBanoro L]l y cupoBariii KpoBi BUSBIISIETHCS 301/IblLIIE€HHS KOHL@HTpaLlii [J1I0K03U Ha 267,6%, mocuieHHs
sinonepokcupauii (3pocranns pisHsa JJK Ha 112,5%, TEK-AII Ha 68,4%), nifgBuileHHs BMICTy KaTanasu Ha 29,3%,
MCM254 Ha 69,3%, MCM280 Ha 64,8%, 36inbmenns pisass OMBE3561Mm Ha 119,0%, OME370uM Ha 117,3%, OMB430HM
Ha 127,9%, OMB5301Mm Ha 161,1% 1opiBHSIHO 3 IOKa3HUKaMU KOHTPOJIbHUX TPyl TBapuH. KoHnenTpanis SP-Aly
CHpOBAaTLi KpoBi 3pocia Ha 69,5%, a BMicT SP-B y cupoBaTi KpoBsi nigsumuscs Ha 54,2% MOPiBHSIHO 3 TBApUHAMU
TPyl KOHTPOJIIO. Bu3HavaeThcs 36iyblIeHHs Y cupoBaTLi Kposi piBHiB TNF-0 Ha 59,1%, IL-10 Ha 73,5%, IL-6 Ha 60,6%
BiZIHOCHO MOKAa3HUKIB KOHTPOJIbHUX TPyl TBapuH. Yepes 70 1i6 micis mogesnoBanHs LI/l B cupoBaTLi KPOBi
BigMivaeThbcs MifgBUIeHHS KOHUeHTpalii riitoko3u Ha 300,2%, Bmicty JJK Ha 125,4%, TBK-AII na 88,0%, 3MeHIIIeHHS
piBHs Katasnasu Ha 28,1%, 36inbmeHHs BMicTy MCM254 Ha 100,4%, MCM280 Ha 94,5%, 3poctanHs piBHI OMB356HM
Ha 132,0%, OMB370uM Ha 124,4%, OMB430HM Ha 168,7%, OMB530HM Ha 207,7% NOpPiBHSAHO 3 TOKa3HUKaAMU I'PYII
KOHTpOJIO. [IpoBefieHnii yIbTpacTPyKTYpPHUIA aHaJIi3 PecIipaTOpPHOro Bifiny jiereHsb 1okasas, 1o yepes 14 1i6
Iics1sl IOYaTKy €KCIIEPMMEHTY 3Ha4Ha KiJIbKiCTh ajlbBEOJISIPHUX Makpodaris (AM) 3HaxoIUThCS B CTaHI NiJIBUIIEHO]
(yHKULiOHAIBHOI aKTUBHOCTI. B anbBeosionurax [ Tuny (A-1) ta ansBeosnounrax II tuny (A-1I) miToxonapii 3
MaTPUKCOM CEepelIHbOi €JIEKTPOHHO-OINTUYHOI WinbHOCTI. LlucTepnu i kananbLi anapaty ['onbaxi (Al) i rpanyisipHOL
eHponnasmaruyHoi citku ('EC) 6e3 ocob6suBux CTPYKTYpHUX 3MiH. [1nactuHvacTi Tinbus (T1T) pisHoro crynens
3piJIOCTi, BEJIMYUHY i popMU. Y IUTOIIA3Mi €HJOTEIOLMATIB FeMOKAIIiIIPiB BUSBJSIOTHCSI OKPEMi MiTOXOHAPII 3
[IPOCBIiTIEHUM MaTpUKCcOM. Ckianmosi koMmroHeHTH Al' i 'EC nemo posmupeHi. Y IpocCBiTi OKpeMUX reMOKaIliapiB
aJIbBEOJISIPHOI CTiHKU CIIOCTEPIraeThes MifiBUIEHAa KibKiCTh HeUTpodimiB Ta ix afgresis. Yepes 28 ni6 mocimkeHHs
y uuTonsasmMi A-I 3yctpiyaioTbcst HabpsIKJIi MiTOXOHTPIi 3 MooAMHOKUME KpucTamu. Al ipecTaBieHni
poswmupennmu nucrepaamu. Kananeui I'EC gemo posmmupeni. B okpemux A-II BusHadaoTscs [T 3 HagBHICTIO
HEPiBHOMIPHUX CBITJIMX ITPOMIXKKIB MK ocmioinbHMME I1acTiHaMu. Yepes 42 1064 Bifl OYaTKy MOZE/IOBAHHS
LI sppa A-1, A-11 3 HykJIeon1a3M010 HU3bKOi €JIEKTPOHHO-OINTUYHOI WiJIbHOCTI i MapriHaJIbHOIO JIOKasli3alliero
xpomaruny. Uepes 70 1i6 mocaimpkeHHs siBulia rineprigparatii A-1, A-1I nponoBxyoTh 36epiratucs. Ynepiue
BCTAQHOBJIEHO 3aKOHOMIPHOCTI (PYHKLIOHAJIbHO-MOP(OJIOriYHMX 3MiH KOMIIOHEHTIB PECMiPAaTOPHOTrO By JIereHb
IIpu ekcriepuMeHTanbHOMY L] Ha OCHOBI KOMIIJIEKCHOTO MiX0y 3 BUKOPHUCTAHHSIM CYy4acHUX Oi0XiMiuHUX,
iMyHO(PEPMEHTHUX, €JIeKTPOHHOMIKPOCKOIIIYHUX i CTATUCTUYHUX METO/IB JOCiIKeHHs. JloBelleHO, 1110 JlereHeBe
VIIKOJKE€HHS y TMHaMilli po3BUTKY L] cynmpoBoaXyeThcs iHTeHCU(iKallielo TPOLECiB JIiMigHOi i 611IKOBOI
[IEePOKCHUIALLI], EHIOr€HHOI IHTOKCHKALii Ta aKTUBALIi€I0 NTPO3alalbHUX UUTOKIHIB. [IoKa3aHo, 0 B yMOBax
3MopesnboBaHoro L] mpo- Ta aHTUOKCUIAHTHUM 6ajlaHC 3MilllyeThCsl B OiK ITepeBasKaHHS IPOOKCUIAaHTHUX
MEXaHi3MiB. YIieplie BCTaHOBJIEHO, IO MiABUILEHHS KOHLEeHTPaLil B Kposi SP-Al ta SP-B nipu L]l Moke C1y>kKUTH
MOJIEKYJISIPHUM 6ioMapKepOM YIIKOIKEHHS aepOreMaTHYHOro 6ap’epy JiereHs, Ipo 1o CBinJaTh AaHi
€JIEKTPOHHOMIKPOCKOIIIYHOTO AOCimKeHHs. KIl04oBi c10Ba: CTPENTO30TOLNH-IHAYKOBaHN TjiabeT, jiereHi,
pecnipaTopHUi Bifijl, yIIbTPACTPYKTYPHE NOCIIIIKEHHS, MOJIEKYJIM CEPEAHBOI MacH, [IEPEKUCHE OKMCHEHHS
Jinigis, okucHa moaudikalis 6inKiB, AieHOBI KOH'foraty, TBK-akTUBHI IPOAYKTH, KaTanasa, Cyp(pakTaHTHi IPOTEiHH,
[po3arajbHi UUTOKIHU. ['anmy3p-MenuuuHa.

2. Experiments were performed on 88 white male Wistar rats weighing 170-210 grams. The animals were divided
into three groups: 1 - intact (n=10); 2 - control (n=40); 3 - experimental (n=38) with a model of DM, which was
induced by intraperitoneal injection of streptozotocin from the company «Sigma» (USA), diluted in 0,1 M citrate
buffer with pH 4,5, at the rate of 60 mg/kg of body weight. The control group of animals was intraperitoneally
injected with an equivalent dose of 0,1 M citrate buffer solution with a pH of 4,5. All manipulations were performed
under sodium thiopental anaesthesia at the rate of 60 mg/kg of body weight. The material was collected 14, 28, 42
and 70 days after streptozotocin injection. Conducted biochemical studies and enzyme-linked immunosorbent
assays showed that 14 days after the simulation of DM there was an increase in the level of glucose by 222.5%, an



intensification of lipoperoxidation processes (an increase in the content of DC by 31.8%, TBA-AP by 36.2%), an
increase in the concentration of catalase by 46.6%, MMM254 by 32.9%, MMM280 by 12.7%, an increase in the
concentration of OMP356nm by 27.1%, OMP370nm by 18.6%, OMP430nm by 66.9%, OMP530nm by 73.6% in the
blood serum compared to control groups of animals. In 28 days after the start of experiment, there was an increase
in the content of glucose by 224.4%, DC by 104.4%, TBA-AP by 55.5%, an increase in the level of catalase by 74.8%,
MMM254 by 51.7%, MMM280 by 34.0%, an increase in the concentration of OMP356nm by 57.1%, OMP370nm by
48.0%, OMP430nm by 92.4%, OMP530nm by 124.5% in the blood serum compared to the indicators of control
groups of animals. In 42 days in the conditions of simulated DM, in the blood serum an increase in the
concentration of glucose by 267.6%, an increase in lipoperoxidation (an increase in the level of DC by 112.5%, TBA-
AP by 68.4%), an increase in the content of catalase by 29.3%, MMM254 by 69.3%, MMM280 by 64.8%, an increase
in the level of OMP356nm by 119.0%, OMP370nm by 117.3%, OMP430nm by 127.9%, OMP530nm by 161.1% was
detected in blood serum compared to the indicators of control groups of animals. In 70 days after the simulation of
DM in the blood serum an increase in the concentration of glucose by 300.2%, DC by 125.4%, TBA-AP by 88.0%, a
decrease in the level of catalase by 28.1%, an increase in the content of MMM254 by 100.4%, MMM280 by 94.5%, an
increase in the level of OMP356nm by 132.0%, OMP370nm by 124.4%, OMP430nm by 168.7%, OMP530nm by 207.7%
was noted compared to the indicators of control groups. The conducted ultrastructural analysis of the respiratory
part of the lungs showed that 14 days after the start of the experiment, a significant number of alveolar
macrophages (AM) were in a state of increased functional activity. In alveolocytes of type I (A-I) and alveolocytes of
type II (A-II) mitochondria were with a matrix of medium electron-optical density. Cisterns and tubules of the
Golgi apparatus (GA) and rough endoplasmic reticulum (RER) were without special structural changes. Lamellar
bodies (LB) were of various degrees of maturity, size, and shape. Distinct mitochondria with lighted matrix were
found in the cytoplasm of endotheliocytes of hemocapillaries. In 28 days of research swollen mitochondria with
single cristae were found in the cytoplasm of A-I. The GA was represented by expanded cisterns. RER tubules were
slightly expanded. In 42 days from the beginning of the DM simulation, nuclei of A-I and A-II were with
nucleoplasm of low electron-optical density and marginal localization of chromatin. In 70 days of research,
hyperhydration phenomena of A-I and A-II continued to persist. For the first time, the patterns of functional and
morphological changes in the components of the respiratory part of the lungs in experimental DM have been
established based on a comprehensive approach using modern biochemical, enzyme-linked immunosorbent assay,
electron-microscopic, and statistical research methods. It has been proven that in the dynamics of DM
development, lung injury is accompanied by the intensification of the processes of lipid and protein peroxidation,
endogenous intoxication, and activation of pro-inflammatory cytokines. It has been shown that in conditions of
simulated DM, the pro- and antioxidant balance shifts towards the predominance of prooxidant mechanisms. For
the first time, it has been established that an increase in the concentration of SP-Al and SP-B in the blood in
diabetes can serve as a molecular biomarker of damage to the aerogematic barrier of the lungs, as evidenced by
the data of an electron microscopic study. Key words: streptozotocin-induced diabetes, lungs, respiratory part,
ultrastructural study, middle mass molecules, lipid peroxidation, oxidative modification of proteins, diene
conjugates, TBA-active products, catalase, surfactant proteins, pro-inflammatory cytokines. Branch-Medicine.
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VIII. 3aKkJII04Hi BiZoMOCTi

Biacue IpizBume Im's [10-6aThKOBI Kocrinpka Ipuna Onexkcannpisna
rOJIOBH pagu

BaacHe IlpizBuime Im's [10-6aTbKOBI Kocrinpka Ipuna OsnexkcannpisHa
roJIOBYIOYOroO Ha 3aciJaHHi
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Peectpartop YkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA
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