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1. Posib pegoKC-4yTIMBUX TPAaHCKPUIILIMHUX YAHHYKIB y NTATOreHe3i XipypriYHoi TpaBMU 3a yMOB JIIIOIIOJIicaxapu -
IHIIYKOBAHOI CUCTEMHOI 3aI1aJIbHOI BiATIOBifi

2. The role of redox-sensitive transcription factors in the pathogenesis of surgical trauma under conditions of
lipopolysaccharide-induced systemic inflammatory response

Pedepar:

1. Y nuceprauii HaBeJjeHe TeOpeTUYHE y3araJabHEHHS i pO3B'sI3aHHS HAYKOBOT'O 3aBAAaHHS, IO IOJISTaE Y 3'ICyBaHHS
PoJIi pelOKC-YyTIMBUX TPAaHCKPUNLIiAHUX (pakTopiB NF-0B Ta Nrf2 y mexaHizMax MeTaboIiYHUX pO371aliB y
OpraHiami IypiB 32 yMOB eKCIIepUMEHTaJIbHOI XipypridyHoi TpaBMu (J1ariapoToMmii) Ha T1i Jinonosicaxapug-
iHyKOBaHOI CHUCTEMHOI 3anasbHOi BiAnosini. EkcriepuMeHTH BUKOHAHI Ha 56 6iux 1ypax-camusx JiHii Bictap
macoio 220-250 r. BUKOpHCTOBYBain eKCIIEPUMEHTAJIbHI, 610XiMi4Hi, Ta MAaTEeMATUKO-CTAaTUCTUYHI METOAU
IocimKeHHs. BusiBieHo, mo npouenypa «xubHoi» onepauii (Hapko3s, eninsuis, ¢pikcaiist, CTHCHEHHSI LIKIpYU KUBOTA
3aTucKayeM MiKyJsiua Ha ofjHe KJlallaHHS) CYyTTEBO He 3MiHIOE Ha 7-My 100y «IIicJsgoIepalifiHoro» nepiogy Mapkepu
XipyprigyHoro crpecy (KOHLEHTPALil0 KOPTU30J1y B 171a3Mi KPOBI), TOKa3HUKY CUCTEMHO] 3ala/bHOI BiNOBiAl (BMiCT
LiepyJI0Na3MiHy, BTOpDMHHUX POAYKTiB IEPOKCUIHOIO OKMCHEHHS JIiNifiB, 3aranbHy Ta iHgynuoenpHy NO-

CHHTa3HY aKTUBHICTb B KPOBI LypiB), KOHLEHTPALi0 y CUPOBATLi KPOBI IJIIOKO3H Ta JIiMiAHUIN CIIEKTP KPOBI, a TAKOX



BipOTiZHO HE MT03HAYAETHCA Ha IIOKA3HUKAX OKCUIATUBHO-HITPO3aTUBHOTO CTPECY Ta NECTPYKLIi CIIOYy4YHOI
TKaHWHMU (KOJIareHy Ta CiaJIoTJIiKOIpOTeiHiB) IIPU IOCTiAKeHHI TOHKOI Kuku. [TokasaHo, 0 BifTBOPEHHS
€KCIIEPMMEHTAJIbHOI XipypriuHoi TpaBMU (onepalis janapoTomii) Ipu3BogUTh Ha 7-My 00y IicisonepauiiHoro
nepiozy 110 BiporiHOro 3pOCTaHHSI KOHLEHTPallii KOPTU30J1y B IJIa3Mi KpoBi (Ha 56.4%, P<0.001), 3arasbHuX 3MiH
JinigHOro 06MiHy (361/1bIIE€HHS BMICTY B CUPOBATLi KPOBi X0JIECTEPOJIY JINONPOTEiHIB Ny)Ke HU3bKOI LIiIbHOCTI — Ha
44.8%, P<0.02, Tpuanunriineposis — Ha 46.0%, P<0.02), BusiBlIeHHS 03HAaK OKCUJIATHBHO-HITPO3aTUBHOTO CTPECY B
KpOBI (30i7bIIE€HHS y CUPOBATLi KPOBi 3arasbHoi NO-CHMHTa3HOi akTMBHOCTI Ha 69.1%, P<0.01, 3 nucbanaHcom
iHOYMOebHOI Ta KOHCTUTYTUBHUX 130()OPM LbOTO (PEPMEHTY, NiIBULLEHHS BMiCTy BTOPUHHUX IIPOIYKTiB
[IepOKCUIHOTO OKMCHEHHS! JIiMlif[iB — CIIOJIYK, 1[0 pearykoTh i3 TiobapbiTypoBoOIo KUCI0TOI0, Ha 39.6%, P<0.001, 3
iCTOTHUM 3MEHIIEeHHSIM aHTUOKCHUIAHTHOTO ITOTEHLiaNy KPOBi) Ta y TKAHMHAX TOHKOI KMIIKU (3POCTaHHS IPOIYKLii
CYNePOKCUHOTO aHIOH-paivKaja pi3HUMHU [IKepeslaMy, 3arajbHoi Ta inaynu6eabHoi NO-CHHTa3HOi akTUBHOCTI Ha
65.8%, P<0.01, Ta 80.3%, P<0.001, BifmoBinHO, yTBOPEHHS NepOKCUHITpUTIB Ha 47.9%, P<0.001), nenonimepusariii
KOJIareHy Ta CiaJIoriKoNpOoTeiHiB CII0yYHOI TKAHUHU TOHKOI KUIIKY IYPiB (BMICT BiJIbHOTO OKCUIIPOJIiHY Ta N-
alleTUIIHENpaMiHOBOi KUCIOTU 3pocTae Ha 25.1%, P<0.001, ta 29.7%, P<0.01, BinnosinHo). BusBieHo, 1m0 Ais
YMHHUKIB Xipypri4HOi TpaBMH (J1aniapoTOMii) Ha TJIi JlinonoJicaxapyu-iHoyKOBaHOI CUCTEMHOI 3aMajIbHO] BifTIOBii
CYIIPOBOMKY€ETHCSI CYTTEBUM 301/IbLIIEHHSIM KOHLIEHTpallii MapKepy XipypriuyHoOro cTpecy — KOpTHU30J1y B IJ1a3mi
Kpogi (Ha 95.6%, P<0.001), 3pocTanHsM piBHS rinep-npe o-jinonporeiHemii Ta rineprpuanunii-riaigeposeMii,
BipOTiIHMM 3MEHIIEHHSIM KOHCTUTYTUBHOI NO-cuHTa3Hoi aktuBHOCTI (Ha 70.8%, P<0.001) B KpoBi 11ypiB,
3pOCTaHHSIM y TKAaHMHAX TOHKOI KAIIKKA BUPOOJIEHHS CyIIEPOKCUIHOTO aHiOH-PaiiKasa PisHUMU IpKepeslaMu
(mikpocomamu - Ha 91.4%, miToxoHnpismu - Ha 70.2%, NADPH-okcuzaasoro seiikonuTis — Ha 92.0%, P<0.001),
KOHILIEHTpallii NepOKCHHITPUTIB (Ha 78.6%, P<0.001) Ta npoayKTiB genosnimepusalii kosareHy ta
cianorsikonpoTeiHiB (BiIbHOrO OKCUNPOJiHY — Ha 57.6%, N-aueTunHeiipaMiHOBOI KUCJIOTH — Ha 71.3%, P<0.001)
MOPiBHSHO 3 OKPEMOIO [Ii€l0 Ha3BaHUX YNHHUKIB. [I0Ka3aHo, 0 aKTUBAllisl CTPECPeai3ylo4yoi CUCTEMU, MAPKEPOM
IKOi € 30iJIbIIeHHs KOHIEHTpallii KOPpTU30J1y B I1J1a3Mi KpPOBi, Ta pO3BUTOK CUCTEMHOI 3aMajIbHOI BiJIIOBIi,
MapKePOM $KOi € 30i/IbIIeHHS BMICTY LIEPYJIOIJIa3MiHy B CUPOBATLi KPOBI, MiCJIs JIAIAPOTOMii Ha TJIi
Jlinonosicaxapui-iHAyYKOBaHOI CUCTEMHOI 3aIajIbHOI BifIIOBifli TOB'I3aHi 3 TO3UTUBHUM PETYJISITOPHUM BILINBOM
TpaHCcKpuIuiiHoro ynHHMKa NF-0B Ta HeraTUBHUM peryJsTOPHUM BIUIMBOM cUTHasbHOI cuctemu Nrf2 / ARE.
3acrocyBaHHs iHri6itopa aktusauii NF-oB niposniguHautiokapbamMary aMOHIIO Ta iHAyKTOpa CUTHAJIbHOI CUCTEMU
Nrf2 / ARE gumeTtundymapaTy 3a yMOB €KCIIEPUMEHTY 3HAYHO 3MEHIIye KOHLIEHTPALil0 KOPTU30JIy B I171a3Mi KPOBi
(#a 30.3 Ta 34.2% BignosigHo, P<0.001) Ta BMiCT Liepysionia3miny B cupoBaTii Kposi (Ha 36.9 Ta 40.7% BinnoBigHo,
P<0.001). Knto4oBi csioBa: xipypriuHa TpaBma, acelThyHe 3alajeHHs, JinornoJicaxapui, CUCTEMHA 3allajbHa
Bi/INOBizb, 3arasbHUN afanTaliliHUI CUHIPOM (CTpec), TpaHCcKpunLiiiHi paxkropu TpaHckpuniii NF-oB ta Nrf2,
MeTab0J1i3M, OKCUIaTUBHO-HITPO3aTUBHUI CTPEC, BiIbHOPaAUKaJbHi ponecu, NO-CHHTa3a, TOHKA KUIIKA,

[I03aKJIiITUHHUM MaTPUKC, OKCUIIPOJIiH, KBepPLIEeTUH (KOPBITHH).

2. This dissertation presents a novel conceptual synthesis and solution of the scientific issue aimed at elucidating
the role of redox-sensitive transcription factors NF-oB and Nrf2 in the mechanisms of metabolic disorders in rats
with experimental surgical trauma under the lipopolysaccharide (LPS)-induced systemic inflammatory response
(SIR). The experiments were performed on 56 white Wistar male rats weighing 250 - 250 g. The methodology
includes experimental, biochemical, and mathematical and statistical methods. The study has demonstrated the
procedure of “sham” surgical operation (narcosis, epilation, fixation, compression of the skin on the abdomen with
Mikulicz’s clamp by one click) does not considerably change the biomarkers of surgical stress (cortisol
concentration in the blood plasma), indicators of systemic inflammation (the content of ceruloplasmin, secondary
products of lipid peroxidation, total and inducible NO-synthase activity in the blood of rats), the concentration of
glucose in the blood serum and the lipid spectrum of the blood measured on the 7th day of the “post-operative”
period, as well as probably does not affect the indicators of oxidative-nitrosative stress and the destruction of
connective tissue (collagen and sialoglycoproteins) revealed by examining the small intestine. The results obtained
have also demonstrated the simulation of an experimental surgical trauma (laparotomy operation) leads to a
significant increase in the cortisol concentration in the blood plasma (by 56.4%, P<0.001) assessed on the 7th day of



the postoperative period, as well as to general changes in lipid metabolism (an increase in the content of the very-
low-density lipoprotein cholesterol in the blood serum by 46.0%, P<0.02), the manifestations of signs of oxidative-
nitrosative stress in blood (increased total NO-synthase activity in blood serum by 69.1%, P<0.01, with imbalance of
inducible and constitutive isoforms of this enzyme, an increase in the content of secondary products of lipid
peroxidation, compounds, which that react with thiobarbituric acid, by 39.6%, P<0.001, and with a significant
decrease in the blood antioxidant potential) and in the tissues of the small intestine (an elevation in the production
of superoxide anion radical by different sources, total and inducible NO-synthase activity by 65.8%, P<0.01, and
80.3%, P<0.001, respectively, the formation of peroxynitrites by 47.9%, P<0.001), depolymerization of collagen and
sialoglycoproteins of the connective tissue in the small intestine of rats (the content of free hydroxyproline and N-
acetylneuraminic acid grows by 25.1%, P<0.001, and 29.7%, P<0.01, respectively). It has been found out that the
effect of surgical trauma (laparotomy) factors under the lipopolysaccharide-induced systemic inflammatory
response is accompanied by a significant elevation in the concentration of blood plasma cortisol, a marker of
surgical stress (by 95.6%, P<0.001), an increase in the level of hyper-pre o-lipoproteinemia and
hypertriacylglycerolemia, a significant decrease in constitutive NO-synthase activity (by 70.8%, P<0.001) in the
blood of rats, an increase in the superoxide anion radical production in the tissues of the small intestine by various
sources (microsomes - by 91.4%, mitochondria - by 70.2%, NADPH-leukocyte oxidase - by 92.0%, P<0.001),
concentrations of peroxynitrites (by 78.6%, P<0.001) and products of collagen and sialoglycoprotein
depolymerization (free hydroxyproline - by 57.6%, N-acetylneuraminic acid - by 71.3%, P<0.001) compared to the
separate action of the mentioned factors. The study demonstrates that the activation of the stress response
manifested by the increase in the cortisol concentration in the blood plasma, and the development of a systemic
inflammatory response manifested by the increase in the ceruloplasmin content in the blood serum, following
laparotomy under the lipopolysaccharide-induced systemic inflammatory response, are associated with a positive
regulatory effect of transcription factor NF-oB and the negative regulatory effect of the Nrf2 / ARE signaling
system. The application of ammonium pyrrolidine dithiocarbamate, an inhibitor of NF-oB activation, and
dimethylfumarate, an inducer of the Nrf2 / ARE signaling system, under the experimental conditions significantly
reduces the cortisol concentration in blood plasma (by 30.3 and 34.2%, respectively, P<0.001) and the
ceruloplasmin content in blood serum (by 36.9 and 40.7% respectively, P<0.001). Key words: surgical trauma,
aseptic inflammation, lipopolysaccharide, systemic inflammatory response, general adaptation syndrome (stress),
NF-oB and Nrf2 transcription factors, metabolism, oxidative-nitrosative stress, free radical processes, NO-synthase,
small intestine, extracellular matrix, hydroxyproline, quercetin (corvitin).
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