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Pedepar:

1. Y puceprauiitHuil po6OTi JONOBHEHO i PO3IIMPEHO NIaTOreHe3 BUOYXO0-iHAyKOBaHOI TPaBMU IOJIOBHOT'O MO3KY Ha
OCHOBIi eKCIIepUMEeHTAIbHOTO JOCTiIKeHHs. EkcriepruMeHTasbHi OCTiIsKeHHS TPOBeIeHi Ha CTaTeBO3Pinnx 345
mypax caMmigx Jinii Wistar macoto 220-270 1, 1110 yTpUMYBaJIMCh B CTAaHJAPTHUX YMOBAaX BiBapiio JHINIPOBCHKOIO
Iep’kKaBHOTO MeAu4Horo yHiBepcurety (JJIMY). Y npumilneHHi 3 mypamu HifTpuMyBasach cTaja TeMiieparypa
noBiTpsa B Mexax 20-25 0C, BoJioricTb B Mexax 50-60 %. JJ060BUil MK CBIiT/IO : TempsBa 6yB 12:12 roaun. [xy Ta
Boay Hazasanu ad libidum Ycix TBapuH rogyBanu KOMEPLiHUMY KyKYPYA3SHUMU Ta NIIEHUYHUMU TPaHyJIaMy, 10
OyJIM OJHAKOBUMM 3a CKJIAZIOM Ta KiJIbKiCTIO. [I7151 MUTTS1 BUKOPMCTOBYBAJIM BOJY 3 MiJ] KpaHy. BiAnosigHo 1o 3agay
IOCJiI)KeHHS TBAPUH PO3MOAi/ISIN Ha TaKi rpynu ekcriepumeHTasnbHy (Excer) n=136, skum nicss HapKoTu3allii
ranotaHom (Halothan Hoechst AG, Hime4yunHa) Ta M'gKoi ¢ikcauii BigTBOproBanu ekciepuMenTansny BITTM,
KOHTposbHY (KoHTp) n=123, TBapuH sKOi NiAnaBaay guile BIUVIMBY HAPKO3y Ta M'sKiil ¢pikcauii, Ta 5 iHTakTHY (IHT)

n=86, TBApMH SIKOI He I1i7aBaju )KOAHOMY BILUIMBY I1aTOJIOTiYHUX (pakTopiB. MogesntoBaHHs BITI'M, nocrinkeHHs



NIOBEIiHKY Ta Iam’siTi, MOPQOJIOTivHI JOCTiIKeHHs IpoBeeHi y 1abopaTopisix kapenpu IaTosnoriyHoi aHaTtomii,
Cy[lOBOI MeIMLIMHU Ta naTtoJsoriyHoi disiosorii JIMY, 6ioximiuHi nociigkeHHs nposeneHo Ha Kadenpi 6ioximii Ta
meanyHoi ximii JJIMY, nocinkeHHs 6ioMeTasliB TOJI0BHOIO MO3KY IIPOBELIEHO Y j1abopaTopii cyl0BO-MeIu4HOi
exkcneptusu K3 «IOBCME» M. [IHinpo. HaykoBa HOBM3Ha OJjep>KaHUX Pe3yJbTarTiB. Briepiie 6yJ10 BUKOHAHO
KOMILJIEKCHE JIOCTIiI)KEHHSI TIOBEIiHKM Ta IIamM’sITi y TOCTPOMY Ta paHHbOMY Iepiojiax Jierkoi BUOyxo-iHIyKOBaHOi
TPaBMU FOJIOBHOTO MO3KY. Briepiie rokasaHo, 110 MoBe/liHKa TPAaBMOBAHUX LIyPiB Mae 1epion 30yAKEHHS Ta
TPUBOXKHOCTI, 5Ki 3MiHIOIOTbCSI aHKCIOJITUYHMM CTAHOM 3 IIEPEX0JIOM Y CTaH, NoAiOHMI o nenpecii. Bnepie
IOCJIiZIPKEHO TMHAMIKy 3MiH BMicTy 6iomeTaniB Cu, Fe Ta Zn Ta iX ciBBifHOILIEHDb Y IEpPeIHbOMY MO3KY Ta MO30YKY Y
TBapMH 3 JIETKOIO BUOYXO-iHAYKOBAHOIO TPaBMOIO T'OJIOBHOTO MO3KY, SIKa CyIIPOBOJKYBaJIaCh XBUJIEIOLiOHMMUI
3MmiHamu 3 1-i mo 28-i mobu Ta BKasyBasa Ha MeTaboJliyHi nopyieHHs. Briepiie BcraHoieHo, o eNOS 3anyyeHa y
[IaTOreHe3 Ba3ouJIsITallil B FOCTPOMY NEPiofi, TOMi SIK 4O MAaTOreHe3y Ba3o4UIsATallii y pAHHbOMY IE€piofii BUOYXO-
eKcrpecii. Bnepie BCTaHOBIIEH] yIbTPACTPYKTYPHI 3MiHU TilTOKamIla Ta KOPU r'OJIOBHOTO MO3KY 4epe3 1-y roguHy
1ics1sl OIpOMiHEHHS BUOYXOBOIO XBUJIEIO Ta [1I0Ka3aHO PO3BUTOK HAOPSIKY HEMPOHIB, iX OpraHesl Ta BilpOCTKIB,
VIIKOPKEHHSI MITOXOHIPi, @ TAKOX IIATBEPIKEHO YIIKOIKEHHS e MOKaIlijspiB. Briepiie BCTaHOBJIEHO Ta
O0OIPYHTOBAaHO IIPUYMHHO-HACJIIIKOBI 3B'S1I3KM MiXK II0BEIiHKOBO-KOTHITHBHUMU I1I0Ka3HUKAaMU Ta 3MiHaMu
6iomeTasiB, 6i0XiMiuHUX i TaTOMOPQOJIOriYHUX O3HAK B IMHAMIlli JIerKoi BUOYyXO-iHIYKOBAaHOI TPaBMU IOJIOBHOTO
MO3KY. BcTaHOBIIE€HO, IO B IMHaMilli BUOYXO-iHIyKOBaHOI TPaBMM rOJIOBHOTO MO3KY Bifl0yBa€TbCsl IPOIPECUBHE
NOpYIIEHHS aCOLiaTUBHOI MaM'sITi, IPOCTOPOBOTrO HABYaHHS Ta IIPOCTOPOBOI IIaM’sITi 3i 30€peKEHHSIM ITaM’STi PO
XapyoBe MigKpinseHHs. JloBeneHo, 10 B pe3yJbTaTi OJHOKPATHOTO BILIMBY BUOYXOBOI XBUJIi JIETKOTO CTYIIE€HS Ha
TOJIOBHUI MO30K PO3BUBAETHCSI OKCUJATUBHUI CTPEC 3i 3MiHaMU aKTUBHOCTI KaTasasy, IIyTaTiOHIIEpOKCUAA3HU Ta
[JIyTaTiOHPEAYKTa3! KPOBi €KCIIEPUMEHTAJIbHUX IIypiB. JJOBEEHO, 110 HACIIIKOM BILJIMBY BUOYXOBOI XBUJIi €
nrdysHe YIIKOAKeHHS! TKAHWHU TOJIOBHOT'O MO3KY U CyZIMH reMaTo-eHuedasniyHoro 6ap'epa 6e3 MaCUBHUX
KPOBOBUJIMBIB 3 TPUBAJIOIO Ba3o usTaLli€lo. JJoNoBHEH] JaHi 11010 3HUKEHHSI 60JIbOBOTO IOPOTY Y IypiB yepe3
BMOYXO-iHJIlyKOBaHYy TPaBMy rOJIOBHOT'O MO3KY, sKi 6e3[10cepeHbO MOB'sI3aHi 3 IOT0 YIIKOAKeHHIM. [TinTBepKeHo
HEMPOINPOTEKTOPHI BIACTUBOCTI HelpoTpodiuyHoro ¢pakropy BDNF, akTMBHICTb SIKOTO MiIBUIINIIACE MiCJIsl BIUIUBY
BHOYx0BOi XxBuUJIi. [IpakTUyHEe 3HaUYEHHS Oflep)KaHUX pe3ysbTaTiB. OTPUMaHi pe3yJbTaTu JOMOBHIOKOTH i
PO3MINPIOIOTh NIATOTEHE3 BUOYX0-iHAYKOBAHOI TPaBMU FOJIOBHOT'O MO3KY, 110 1a€ MOKJIMBICTb PO3POOUTU
[IaTOreHeTUYHO OOI'PYHTOBAHI LIIIXU (PApPMAKOJIOTIYHOI KOPEKLi 3a/Ie5KHO Bifl 0COOIMBOCTEN TIEPEBiry rocTporo Ta
PaHHBOTO IIOCTTPABMATUYHOTO NEPiofy, a TaKOX 7151 PO3POOKY IUISXiB NPO]iNakTUKyU yCKIagHEeHb. BusBieHi
3MiHM aKTMBHOCTI KaTaya3y, IJyTaTiOHIIEePOKCHUIA3U Ta TJIyTaTiOHPEAYKTAa3M MOKIIMBO 3aCTOCOBYBATHU SIK
6iomapkepu 1J1s1 IPWKATTEBOI 1iarHOCTUKY OKCUAATUBHOTO CTPECY NPpY BUOYXO-iHyKOBaHiil TpaBMi r0OJIOBHOTO
MO3Ky. Ta 3a piBHssMU BDNF MOX/IMBO NPOCTEXUTH NIEPEOIT KOMIIEHCATOPHUX peaKLiil. BcTaHOBIIeHI 3MiHI
GiomeTasiiB, a TAKOX YJAbTPACTPYKTYPHIi Ta NaTOMOPoJIoriuHi 03HaKU BUOYX0-iHAYKOBAaHOI TPaBMU MO>KHA

34CTOCOBYBATHU [JI4 HOCTMOpTaJII)HOi ,I[iaI’HOCTI/IKI/I BI/I6YXO—iHIHYKOBaHOi TpaBMU IOJIOBHOI'O 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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