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Pedepar:

1.V nucepraniiinuii po60Ti JOIOBHEHO i pO3MNPEHO MAaTOTeHe3 BUOYX0-iHAYKOBaHOi TPaBMU rOJIOBHOTO MO3KY Ha
OCHOBI €KCIIEPMMEHTAJILHOTO JOCiIPKeHHsI. EKcriepuMeHTabHi JOCTiIKEeHHs IPOBEAEH] Ha CTaTeBO3PinuxX 345
mypax caMiix JiHii Wistar macoro 220-270 r, o yTpUMYBaJIMCh B CTAaHJIAPTHUX YMOBAaX BiBapito [JHINIPOBCHKOTrO
Iep>XaBHOTO MeAU4HOro yHiBepcurety (JJIMY). Y npumilneHHi 3 mypamu HiATpUMyBaIach CTaja TEMIIEPATypa
ToBiTps B Mexkax 20-25 0C, BojioricTb B Mexxax 50-60 %. JJo60BHil UK CBIiT/IO : TeMpsiBa 6yB 12:12 roaus. Ixy Ta
Boay Hazasanu ad libidum Ycix TBapuH rogyBasny KOMepLiiHUMY KyKYPYI3SIHUMU Ta NMIIEHUYHUMU TPaHyJIaMy, L0
OyJ11 OJHAKOBMMHU 32 CKJIQJIOM Ta KiJIbKiCTIO. [IJ1s1 IUTTSI BUKOPUCTOBYBAJIM BOJY 3 IiJl KpaHy. BinnosinHo no 3amay

IOCJIiIKEeHHS TBAPUH PO3MOAIIIN HA TaKi IPyNu eKcriepumeHTasnbHy (Excem) n=136, skum micss HapKoTU3alii



ranotaHoM (Halothan Hoechst AG, HimeuunHa) Ta M'sikoi ¢ikcallii BifTBOpIoBain eKcriepuMeHTanbay BITTM,
KoHTpoJibHY (KoHTp) n=123, TBapyH 5KOi HiffaBasny Julle BIUIMBY HAPKO3y Ta M'IKill ¢ikcauii, Ta 5 iHTakTHY (IHT)
n=86, TBapyH SKOi He NiJJaBajy >KOIHOMY BIUIMBY N1aTOJIOTiYHUX dakTopiB. MonentoBanns BITI'M, nociimkeHHs
NOBEIiHKY Ta am’siTi, MOpQOJIOTivHi HOCTiIKeHHs IpoBefeHi y 1abopaTopisix kapenpu IaTosnoriyHoi aHaTomii,
Cy[lOBOi MeIMIMHM Ta naTtosorivyHoi ¢diziosorii JIMY, 6ioximiuHi nocizkenHs nposeneHo Ha Kadenpi 6ioximii Ta
MenuyHoi ximMii JIMY, nocnigkeHHs 6ioMeTasliB roJIOBHOIO MO3KY IIPOBELIEHO Y jlabopaTopii cyloBo-MeIu4HOi
exkcneptusu K3 «IOBCME» M. [IHinpo. HaykoBa HOBM3Ha OJjep>KaHUX Pe3yJbTatiB. Briepiie 6yj10 BUKOHAaHO
KOMILJIEKCHE JIOCTIiI)KEHHSI TIOBEIiHKYM Ta IIaM’sITi y TOCTPOMY Ta paHHbOMY Iepiofiax Jierkoi BUOYyx0-iHIyKOBaHOI
TPaBMU FOJIOBHOTO MO3KYy. Briepiie rokasaHo, 10 NOBe/liHKa TPAaBMOBAHUX LIyPiB Mae nepiofn 30yAKEHHS Ta
TPUBOXKHOCTI, 5IKi 3MiHIOIOTbCSI aHKCIOJIITUYHMM CTAHOM 3 IIEPEX0JIOM Y CTaH, NoAioHMI 1o nenpecii. Bnepie
DOCTiIXeHO IUHaMiKy 3MiH BMicTy 6iomeTasis Cu, Fe Ta Zn Ta ix CHiBBiIHOIIEHb y IEPEIHbOMY MO3KY Ta MO30YKY Y
TBapUH 3 JIETKOIO BUOYXO-iHAYKOBAHOIO TPaBMOIO T'OJIOBHOTO MO3KY, SIKa CyIIPOBOKYBaIaCh XBUJIEIOLiOHMMUI
3MiHamu 3 1-i mo 28-i mo6u Ta BKasyBaja Ha MeTaboJliyHi nopyueHHs. Briepiie BcTraHosieHo, o eNOS 3anyyeHa y
[IaTOreHe3 Ba3ouJIsITallil B FOCTPOMY Nepiofi, TOAi SIK 4O aTOreHe3y Ba3ouIsTallii y paHHbOMY Iepiofii BUOYX0-
eKcrpecii. Bnepie BCTaHOBIIEH] yIbTPACTPYKTYPHI 3MiHU TilTOKamIa Ta KOPU rOJIOBHOTO MO3KY 4epe3 1-y roguHy
nicsist onpoMiHEeHHs BUOYXOBOIO XBUJIEIO Ta [10Ka3aHO PO3BUTOK HAOPSIKY HEMPOHIB, iX OpraHesI Ta BilpOCTKiB,
VIIKOJKE€HHS MiTOXOHIPil, @ TAKOXK MifTBEPI)KEHO YIIKOIKEHHS FeMOKAIIiIsIpiB. Briepiie BCTaHOBJIEHO Ta
OBIPYHTOBAaHO IPUYMHHO-HACJIIAKOBI 3B'SI3KM MiXX MIOBEIiHKOBO-KOTHITUBHUMU ITOKa3HUKAMU Ta 3MiHaMu
6iomeTasiB, 6ioxiMiuHUX i TaTOMOPQOJIOriYHUX O3HAK B IMHAMIlli JIerkoi BUOYyx0-iHIyKOBAHOI TPaBMU IOJIOBHOTO
MO3KY. BcTaHOBIIEHO, 110 B IMHaMilli BUOYXO-iHlyKOBaHOI TpaBMU rOJIOBHOTO MO3KY BiZl0yBa€eThCsl IPOIPECUBHE
MOpYIIEHHS aCOLiaTUBHOI MaM’sITi, IPOCTOPOBOrO HABYaHHS Ta IPOCTOPOBOI ITaM’sITi 3i 30€peKeHHSIM ITaM'sSITi PO
XapyoBe MigKpinsaeHHs. JloBeneHo, o B pe3yJibTaTi OHOKPATHOTO BILIMBY BUOYXOBOI XBUJIi JIETKOTO CTYII€HS Ha
rOJIOBHUI MO30K PO3BMBAETHCS OKCUIATUBHUI CTPEC 3i 3MiHAMU aKTUBHOCTI KaTajasy, [JIyTaTiOHIIEPOKCUIA3! Ta
IJIyTaTiOHPEAYKTa3U KPOBi €KCIIEPUMEHTAJIbHUX IIypiB. JJoBEEHO, 1110 HACIIKOM BILJIMBY BUOYXOBOi XBNUJIi €
IuQy3sHe YIKOIKEHHS! TKAHUHU TOJIOBHOTO MO3KY I CyIUH reMaTo-eH1edaniyHoro 6ap'epa 6e3 MaCMBHUX
KPOBOBUJIMBIB 3 TPUBAJIOIO BazoausTaLielo. [JoNoBHEH] laHi 1[0/10 3HWKEHHSI 60JIbOBOTO IOPOTY Y IIypiB yepe3
BHUOYXO-iHJIlyKOBaHYy TPaBMy rOJIOBHOT'O MO3KY, sKi 6e3[10cepeiHbO MOB'sI3aHi 3 IOT0 YIIKOAKEeHHIM. [TinTBepkeHo
HEVPONPOTEKTOPHI BJIACTUBOCTI HEHPOTPOPiuHOro Ppakropy BDNF, akTHBHICTB SIKOTO MiIBULIUIIACH MiCJIS BIJIUBY
BHOYx0BOi xBuJIi. [IpakTryHEe 3HAYEHHS OflepKaHUX pe3ysbTaTiB. OTpUMaHi pe3ysIbTaTu JOMOBHIOKOTH i
PO3IIMPIOIOTh NATOT€HE3 BUOYXO-iHAYKOBAHOI TPAaBMU FOJIOBHOTO MO3KY, 10 JA€ MOXKJIMBICTh PO3POOUTH
IIaTOT€HETUYHO OOI'PYHTOBAHI MIyIIxXM (PapMaKOJIOTiYHOI KOPEKILii 3a/1e5XKHO Bifi 0CO6IMBOCTEN NTepebiry rocTporo Ta
PaHHBOTO NOCTTPABMATUYHOTO NEPiOAY, a TAKOX [1JIs1 PO3POOKHU IIISIXiB MPOQINAKTUKY YCKIaAHEHb. BusiBeHi
3MiHM aKTMBHOCTI KaTaya3sy, IIyTaTiOHIIePOKCUIA3!U Ta TIIyTaTiOHPEAYKTAa3M MOKIIMBO 3aCTOCOBYBATHU SIK
6ioMapkepu IJ1s1 IPWKUATTEBOI 1iarHOCTUKY OKCUAATUBHOTO CTPECY IpY BUOYXO-iHIyKOBaHiil TpaBMi r0JIOBHOTO
MO3Ky. Ta 3a piBHssMU BDNF MOXIMBO MPOCTEXUTU NEPEDIr KOMIIEHCATOPHUX peaKLill. BcTaHOB/IEHI 3MiHM
6iomeTasiiB, a TAKOX YIABTPACTPYKTYPHi Ta HaToMOpPdoJIoriyHi 03HaKu BUOYX0-iHAYKOBAaHOI TPaBMHU MO>KHA

3aCTOCOBYBATH 1711 TIOCTMOPTAJIBHOI 1ialrHOCTUKYU BUOYXO-iHAYKOBaHOI TPaBMU IOJIOBHOTO MO3KY.

2. The pathogenesis of blast-induced brain injury has been supplemented and expanded on the basis of an
experimental study. Experimental studies were carried out on sexually mature 345 male Wistar rats weighing 220-
270 g, which were kept in standard conditions of the Dnipro State Medical University (DSMU) vivarium. The room
with the rats was kept at a constant air temperature of 20-25 0C and humidity of 50-60%. The daily light-dark
cycle was 12:12 hours. Food and water were provided ad libitum All animals were fed commercial corn and wheat
pellets of the same composition and quantity. Tap water was used for drinking. In accordance with the objectives
of the study, animals were divided into the following groups: experimental (Exp) n=136, which after anesthesia with
halothane (Halothan Hoechst AG, Germany) and soft fixation were subjected to experimental blast-induced
traumatic brain injury (bTBI), sham (Sh) n=123, which were subjected only to anesthesia and soft fixation, and 5
intact (Int) n=86, which were not exposed to any pathological factors. The simulation of bTBI, behavioral and



memory studies, morphological studies were conducted in the laboratories of the Pathological Anatomy, Forensic
Medicine and Pathological Physiology Department of DSMU, biochemical studies were conducted at the
Biochemistry and Medical Chemistry Department of DSMU, and the study of brain biometals was conducted in the
laboratory of forensic medicine of the Dnipropetrovs'k Regional Bureau of Forensic Medical Expertise of the
Dnipropetrovsk Regional Council, Dnipro. Scientific novelty of the obtained results. For the first time, a
comprehensive study of behaviour and memory in the acute and early periods of mild blast-induced traumatic
brain injury was performed. For the first time, it was shown that the behaviour of traumatised rats has periods of
excitement and anxiety, which are followed by anxiolytic state with a transition to a depression-like state. The
dynamics of changes in the content of biometals Cu, Fe and Zn and their ratios in the forebrain and cerebellum in
animals with blast-induced traumatic brain injury, which was accompanied by wave-like changes from 1st to 28th
day and indicated metabolic disorders, was studied for the first time. For the first time, it was found that eNOS is
involved in the pathogenesis of vasodilation in the acute period, whereas MMP-2 is involved in the pathogenesis of
vasodilation in the early period of blast-induced traumatic brain injury, as evidenced by an increase in the relative
area of its expression. For the first time, ultrastructural changes in the hippocampus and cerebral cortex were
identified 1 hour after blast wave exposure and the development of neuronal edema, their organelles and
processes, mitochondrial damage, and haemocapillary damage were shown. For the first time, the cause-and-
effect relationships between behavioural and cognitive indicators and changes in biometals, biochemical and
pathological features in the dynamics of mild blast-induced traumatic brain injury were established and
substantiated. It has been established that in the dynamics of blast-induced traumatic brain injury, there is a
progressive impairment of associative memory, spatial learning and spatial memory with preservation of the
memory of food reinforcement. It has been proven that a single exposure to a mild blast wave on the brain causes
oxidative stress with changes in the activity of catalase, glutathione peroxidase and glutathione reductase in the
blood of experimental rats. It was proved that the blast wave caused diffuse damage to the brain tissue and blood-
brain barrier vessels without massive haemorrhages with prolonged vasodilation. The data on the reduction of pain
threshold in rats due to blast-induced traumatic brain injury, which are directly related to its damage, have been
supplemented. The neuroprotective properties of the neurotrophic factor BDNF, whose activity increased after
exposure to a blast wave, were confirmed. Practical significance of the obtained results. The results obtained
complement and expand the pathogenesis of blast-induced traumatic brain injury, which makes it possible to
develop pathogenetically based ways of pharmacological correction depending on the characteristics of the course
of the acute and early post-traumatic period, as well as to develop ways to prevent complications. The detected
changes in the activity of catalase, glutathione peroxidase and glutathione reductase can be used as biomarkers for
the in vivo diagnosis of oxidative stress in blast-induced brain injury. And BDNF levels can be used to trace the
course of compensatory reactions. The established changes in biometals, as well as ultrastructural and
pathological signs of blast-induced trauma, can be used for postmortem diagnosis of blast-induced traumatic brain

injury.
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