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amanTanii. MaJIOBUBUEHHM € 3aCTOCYBAHHS €NEKTPOCTUMYIIALIT OIyKal09oro HEpBY Yy 3M0POBUX JOIEH
3 METOIO TIOKpANICHHS KOTHITUBHUX (QYHKIIIH Ta ICHXOEMOIIHHOT0 CTaHy. Y po0oTi 0yJIO TOCTIIHKEHO
BIUIMB YEPE3MIKIPHOT €NEeKTPOCTUMYJIALI] OJIyKarouoro HEpBY Ha E€IEKTPUUYHY aKTHBHICTH T'OJIOBHOTO
MO3KY Ta CTaH KOTHITUBHUX (YHKIIH monuHu. B mocnimkeHHi B350 y4acTh 11 00CTeKyBaHUX BIKOM
18-22 pokiB. ¥ po6oTi Oynu BUKOPUCTAHI: amapat JJis HEIHBA3UBHOI CTUMYJIALI] OJIyKal04oro HepBY
«BrainPatch», mobinsna EEI" cucrema «Enobio-20» 3 BMOHTOBAaHMMHU €IEKTPOJAMH JUIS peecTparii
CJeKTPUYHOI aKTUBHOCTI MO3KY. B ekcniepuMeHTaNbHI#A Ipyi BUKOPUCTOBYBAIN MO€THAHHS KIaCHIHOT
MY3UKH Ta TOBUIBHOT OIMOJISAPHOT XBUJII €JISKTPUYHOI HEIHBA3UBHOI YePE3IIKIPHOT CTUMYJIAIIT COCKO-
noni6Ho1 o6nacTi romosu. BeranopiioBanu HacTynHi mapamerpu: cuna crpymy 0,3-1,2 MA, gacrora
crpymy 0,1-0,2 Fu, TpuBanicte ctumymsanii 30 ¢. B xouTponpHil Tpymi Ha q)OHl MY3HYHOTO CyTI-
pOBOY CTHUMYyIslis He mofapanacs. I1ix yac 06CTeKEHb 3aCTOCOBYBAIH CICLiaNbHI HABYIIHUKH,
3arajbHa TPHBAIICTH CeaHCy B 000X rpymax ckmaafana 5 xB. Cepiio 3 4-X HEIHBA3UBHHX CTHMYIIALIM
0J1yKarouoro HepBy IPOBOJMIIU 3 lHTepBaJ'IOM y 3 nui. [Tpu ananisi EET nposoaniu PO3paxyHKH KUIBKOX
KoeQiuienTiB: GpoHTaNbHOT anba-acuMETPii, iHACKCIB HABAHTAKCHHS MO3KY Ta aKTHBALLII. I[n;l OI[IHKH
CTaHy KOTHITHBHUX (DYHKIIH BHKOPHCTOBYBAIN KOPEKTYpHY Tpody byprnona-AudiMoBa, KoM I0TEepHI
TECTH JIJIsl OI[IHKK KOpOTKodacHOI mam’saTi. Cepist CTUMYJISIIIIA BYNIHOT MKW OJyKar4oro HEpBy CyII-
POBOJIKYBaNach MOKPANIEHHSAM JOBITBHOI yBaru, 301NbIICHHSM IIBUIKOCTI 00poOku iHdopmanii, mo
BUSIBIISUIOCH y 3MCHIIICHH] Yacy, BUTPAuUEHOTO Ha 00pPOOKY CTUMYJIIB B KOPEKTYpHii mpo0i Ta TecTax Ha
KOpPOTKOYACHY mam’siTb. BkazaHi 3MiHU cynpoBoKyBanuch 30inpmenHsaM EEI iHekciB HaBaHTa)XEeHHs
Ta aKTUBAIi1 MO3KY, iIBUIIICHHSIM PiBHSI aKTHBAIlii MO3KY Ta 301IbIICHHSIM PECYPCIB MO3KY, 3Iy4CHUX
J10 00pOOKH 1H(PpOpMAIIil Ta KOTHITHBHOTO KOHTPOJTIO. Cepist CTUMYJISIIH OJTyKaro4oro HepBYy 3MEHIITyBalia
TICHXOEMOIliiHe HaNpy>KeHHS NPU BUKOHAHHI TECTy Ha ONEPATHBHY IIaM’ATh 32 PaXyHOK 3CYBY (OKyCy
anb(ha-akTUBHOCTI y JIiBY ppOHTAIBHY KOpY. Taki 3MiHH CBi9aTh PO MiABUINCHHS PiBHS aKTHBAIIl MO3KY
Ta 301IBIICHHS PecypciB MO3KY, 3aIy4eHUX A0 00poOkm iH(popmalii Ta KOTHITUBHOTO KOHTPOIIO, a
TaKOX PO 3HIKEHHS IICUX0EMOLIHHOTr0 HANPY>KEeHHS IPU BUKOHAHHI KOMII’ IOTEPHUX TECTIB IS OI[IHKU
KOpPOTKOYACHOI mam’siTi, 4Oro He CIOCTepiraju y KOHTPOJIbHINA rpymi.

KirouoBi ciioBa: Girykarouuii HepB, HeIHBa3HBHA CTUMYIIALIS, ICKTPUYIHA AaKTUBHICTh MO3KY, KOTHITHBHI
¢dbyHk1ii, mcuxoemomniitnuii cran, EET

CHANGES IN THE PAIN THRESHOLD IN RATS IN THE 1-WEEK DEVELOPMENT
OF EXPERIMENTAL BLAST TRAUMATIC BRAIN INJURY

Yu.V. Kozlova, S.V. Kozlov
Dnipro State Medical University, Dnipro, kozlova_yuv@ukr.net

Introduction. Today, during the war in Ukraine and around the world, a large number of explosive
devices are used, as a result of which both the military and the civilian population are affected. Medium
and severe injuries are diagnosed by doctors quickly. But with a mild injury, the victims often do not
consult a doctor in time. However, previous studies have established that even a mild blast traumatic
brain injury (bTBI) leads to significant disturbances of various brain functions, in particular central
sensitivity to pain, the pathogenesis of which currently requires detailed investigation. So the aim was
to establish changes in the pain threshold in rats at 1-week of the course of blast-induced brain injury in
the experiment. Materials and methods: The study was performed on 18 adult male Wistar rats (mass
220-270 g) in compliance with international rules of animal keeping and humane attitude. Rats were
randomly divided into 3 groups: I - experimental (n=6), animals were subjected to inhalation anesthesia
with halothane, fixed and simulated blast-induced traumatic brain injury by generating a shock wave
with an overpressure of 26.4 = 3.6 kPa [1], II group - sham (n=6), animals which were subjected only
to inhalation anesthesia and fixation and III group - intact (n=6). The study of the pain threshold was
conducted in a chamber with an electrified floor, the strength of the electric current was recorded using
an ammeter (uA) during the vocal response of animals to irritation. Results and discussion: In the 15
day, an increase in current (63 nA) was observed in rats of the control group, which is associated with
the influence of halothane. However, in rats with bTBI, this indicator was at the same level (46.5 nA) as
in rats of the intact group (43 pA), indicating a decrease in the pain threshold as a result of the injury.
In the 3" day, the current in rats with bTBI was 54 pA, in rats of the control group 62.7 pA (the effect
of halothane was still preserved), and in intact rats - 57.2 pA. On the 7 day, the following changes
were observed: experimental group — 43, control — 63.2 pA, intact — 62.5 pA. It is known that halothane
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has an analgesic, muscle relaxant, anesthetic inhalation effect. A small dose of halothane, which led
to narcotization of rats, led to a persistent (1 and 3 days) analgesic effect in rats of the control group.
However, pain sensitivity in experimental rats was significantly increased as a result of impairments
caused by mild bTBI regardless of the effect of halothane. This was probably caused by a disturbance in
the system of neurotransmitters, as well as an imbalance of bioelements and other disturbances, which
are caused by the specific action of the shock wave, as the main pathological factor of the explosion.
Conclusions: 1. It was established that mild bTBI leads to decrease in the threshold of pain sensitivity
in the 1%, 3 and 7™ days of the post-traumatic period, regardless of the analgesic effect of halothane.
2. Also, taking into account additional factors, such as halothane, which can affect brain functions, is
absolutely necessary in analyzing neurobehavioral indicators.
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ELECTROPHYSIOLOGICAL ANALYSIS OF THE EXCITABILITY
OF THE NERVE-MUSCULAR COMPLEX UNDER THE CONDITIONS
OF SHOCK WAVE INFLUENCE

V.V. Kosharniy, L.V. Kitova, L.V. Abdul- Ohly, V.G. Rutgaizer, O.H. Kozlovskaya
Dnipro State Medical University, Dnipro, Ukraine, kosha.v@ukr.net

Due to the realities that have developed, the relevance of combat surgical trauma has increased many times
over in Ukraine. Injuries to the spine and spinal cord in the general structure of combat surgical trauma
do not exceed 2%, but are more than compensated by high mortality (from 19.1 to 52.9%) and permanent
disability of most of the wounded. The main cause of death is the severity of the injuries. Up to 25% of
fatal complications occur immediately after the injury and more than a third of victims with a spinal cord
injury die before entering the clinic. The reduction of mortality and the percentage of complications in
this contingent of victims largely depends on the timely diagnosis of the injured and qualified actions of
medical personnel at the pre-hospital and early hospital stages. Experimental modeling of explosive injury
was carried out using our developed device (Pat. 146858 Ukraine, IPC G09B23/28.) The action of the shock
wave was directed to the area of the spine, the lower third of the thoracic section and the lumbar section. The
action of the shock wave was studied on the first day. The animals were involved in an acute experiment.
For anesthesia, sodium thiopental was administered at a dose of 50 mg/kg of weight. The prepared sciatic
nerve was placed on bipolar stimulating electrodes. Conduction of the action potential (AP) from the calf
muscle, as well as its direct stimulation, was carried out with the help of two needle electrodes, which were
inserted directly into the muscle. Such indicators of the excitability of the neuromuscular system as amplitude,
latency period (LP), PD duration, threshold and calf muscle chronaxia were analysed. The phenomenon of
refractoriness was analysed by indirect stimulation with paired stimuli with an interval from 1 to 20 ms, a
duration of 0.3 ms, and intensity of 2P.

The research was carried out with the help of standard electrophysiological equipment (ECU-2 electro
stimulator, UBP 2-03 amplifier, analog-digital device with registration and data processing on a computer).
The obtained results were processed using statistical methods with the determination of the mean (1), error
of the mean (m) and root means square deviation (o) for further analysis according to the Student’s test
with a determination of the level of reliability (p). Experiments with laboratory animals met the ethical
requirements of the European Convention on the Use of Vertebrate Animals for Experiments.

Analyzing the data obtained under the conditions of experimental shock wave exposure on the first day of
the experiment, changes in the functioning of the neuromuscular complex were detected, which is manifested
in an increase in the excitation threshold under conditions of both direct and indirect stimulation of the calf
muscle by 1.5 times, a decrease in LP by 0.25 ms and a decrease in chronaxia during indirect stimulation by
15 ps and an increase in the amplitude of PD by 2 times. Chronaxia was significantly reduced under indirect
stimulation, as well as in the case of direct stimulation. The impact of the shock wave leads to changes in
refractoriness phases, there is a significant increase in PD amplitude in response to the second stimulus.
Keywords: shock wave, spinal cord, electrophysiological studies, action potential.

32 ISSN 2522-9028 ®ision. scyp., 2022, T. 68, Ne 3, 0ooamox



