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PECULIARITIES OF THE FUNCTIONAL STATE OF THE ORGANISM AND PROCESSING OF
THE SENSORY INFORMATION IN YOUNG PEOPLE

The aim of the work is to study the functional indicators of the cardiovascular and respiratory
systems, indicators of the efficiency of processing of visual information and motor response in
adolescents with different levels of functional reserves of the heart. We studied indicators of heart
rate, blood pressure, Skibinsky index, Rosenthal’s test, the speed of the visual-motor reaction (simple
and differentiated), the number of errors made during the examination, the analysis of the indicators
of the correction test, the volume of operational visual memory, the dynamics of the analysis of
Schulte tables, the volume and distribution of attention.

The study demonstrated that the functional indicators of the cardiovascular system are within
the permissible limits. However, the heart rate of individuals with a satisfactory level of heart
efficiency tends to approach the upper physiological limit. Skibinsky’s index corresponds to a
satisfactory level for the females. This index indicates the average potential of the external respiration
system and the correspondence of activity with the blood circulatory system.

For the analysis of Schulte tables, the individuals of the first group spent 161.8 s + 10.37 s,
which is significantly faster than the index of the second group. Studies have not shown a relationship
between the level of heart performance and indicators of the distribution of attention. However, the
indicators of the volume of operative visual memory in individuals of the first group are much better:
65 % of individuals have a high level (the same index in the second group is 20 %), the participants
with a low level of operative visual memory are absent, in contrast to the second group. The speed of
simple and differentiated sensorimotor reactions in individuals of the first group is higher than those
in the second group by 11.4 % and 10.6 %, respectively. This indicates a sufficient level of plasticity
of nervous processes and the efficiency of arousal development.

The performance indicators of the cardiovascular and respiratory systems, the speed of
reactions of the nervous system of the examined, the efficiency of processing sensory information
indicate the maturity of the functional systems of the body and are the physiological basis for the
formation of an adequate functional state of the body. Individuals with a Rufier index level above the
average showed less tension in the work of the heart and an effective course of sensorimotor
reactions, indicating a sufficient level of plasticity of nervous processes.
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YJABTPACTPYKTYPHI OCOBJIUBOCTI HEUPO-TJIIAJIBHO-
KANIVIAPHUX BIZTHOCHUH CA3 I1OJISA I'TIIOKAMIIA YEPE3 21
JOBY 3A YMOB EKCIIEPUMEHTAJIbLHOI TEPMIYHOI TPABMU

Tspkka TepMidHa TpaBMa MPU3BOIUTH 1O psiny MOpho(dyHKIIOHATBHUX 3MiH, SKi BHHUKAIOTh NPH
NOPYIICHH] IiMicHOCTI a00 BTpaTi IIKIpH NpU TNIMOOKMX OMiKaX, OMOCEPEAKOBAHO PO3BHBAIOTHCS
3HAa4YHI CTPYKTYPHO-METa0ONiuHI MOPYIIEHHS B YCiX OpraHax Ta CHCTEMax ypa)keHOTO OpraHizMy.
Bcranosneno, mo uwepe3 21 noOy miciasi HaHECEHHS EKCIEPHUMEHTAIbHOI TEPMIuHOI TpaBMH B
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HeHpouuTax, KIITHHAX THii Ta MiKpouupkymaropHomy pyciai CA3 mos rimokamna BUHAKaIH 3HaYHI
aNbTepaTHBHI 3MiHH, SKi PO3BUBAIOTHCS Ha (POHI HAAMIPHOT €HIOTEHHOT IHTOKCHUKALIi.

Knouosi cnosa: cinokamn, none CA3, netipoyumu, 2emokanizipu, cyoOMiKpOCKONIYHI 3MIHU, MEPMIYHA MPAGMA.

Tepmiuna TpaBMa OfHa i3 HAWMOUIMPEHIIIMX BUAIB TPaBM, MpPH SKiH MEPBUHHO YHIKOKYETHCS
30BHIIIHIN MOKPHB Tijla, IO BUKOHYE QyHKUi0 3axucty [3, 7, 8, 10]. OnocepenkoBaHO BUHUKAIOTh
Pi3Hi cTPYKTYpHO-(YHKIIOHAJIbHI TOPYIIEHHS BCiX OPraHiB i CHCTEM OpraHi3My, IpOTe MaToreHes ix
MOLIKO/KEHb, TUHAMIKa 3MiH, IPHUCTOCYBAJILHO-KOMIIEHCATOPHI Ta JECTPYKTUBHI MPOLECH A0 KiHI[SI
me He BuBuYeHi [4, 6, 9]. lle moB’s3aHO i3 HAJAMIPHUM BUAUICHHSIM OITIKOBUX TOKCHHIB, SKi
YTBOPIOIOTHCS B paHi 1 TPaHCHOPTYIOTHCS KPOB'I0 1O BCHOMY OpPraHi3Mi, y pe3ysIbTaTi PO3BUBAETHCS
€H/IOTeHHA iHTOKCHUKAIIisl Ha OHI OMKOBOI TPaBMH HIKipH.

3riiHo 3 JaHMMHU HAYKOBOI JIiTEpaTypu A0 LBOTO Yacy AOCHiIKEeHHS MOppo(dyHKIIOHATEHOTO
CTaHy CTPYKTYPHHUX KOMIIOHEHTIB TillOKamma — MEHTPaJbHOr0 OpraHa JiMOI4HOi CHCTEMH, IO
BiZMOBiAa€e 3a 3a0e3MeueHHs KUTTEASUIBHOCTI Opradi3My Ta MiATPUMKY HOTO roMeocTasy, a TaKoxX
crpuiiMae peakiiio Ha CTpec MpU TePMiUuHiil TpaBMi, 3aUILAIOTHCS HEAOCTATHHO BUBUYCHUMH [2, 5].

Tomy MeTor0 poboTH OyJi0 BHBYMTH CYOMIKPOCKOMIUHI 3MiHM HEHpO-TIiadbHO-KamiJISpPHUX
BigHocuH CA3 noJst rinokamna depe3 21 100y micis eKcliepuMeHTaNbHOI TEPMiYHOT TPaBMH IIKIpH.

MarepiaJ i MeTOIH T0CTiTKEHD

Hocnign npoBeneno Ha 30 ctaTeBO3piiMX 01X LIypax-camusx. TBapuH yTPUMYBalIH B CTAaHIAPTHUX
yMOBax  BiBapito  TepHOMIIBCHKOrO  HAI[IOHANBHOTO  MEIWYHOTO  YHIBEPCHUTETY  iMEHi
L. 5I. TopbaueBcrkoro MO3 YkpaiHu Ha 3araJbHOMY Xap4oBOMY paiioHi. Jlorman 3a TBapuHamu Ta
BCl MaHIMymsdii NpOBOAMIM 13 AOTPUMAHHSIM TNpaBui «CBPOMNEHCHKOI KOHBEHLII MPO 3aXUCTY
XpeOeTHUX TBAapHH, 1[0 BUKOPUCTOBYIOTHCS ISl HOCHIAHUX Ta IHIMIMX HAyKOBHX wmijei» (CtpacOypr,
1986), a TakoX y BiMOBIHOCTI IO MOJIOKEHb «3arajlbHUX €TUYHHUX MPHUHIUIIB €KCIICPUMEHTIB Ha
TBapuHax», yxBajeHux [lepmmm HanioHaapHUM KOHrpecoM 3 Oioetuku (Kuis, 2001).

Omnix III crymeHss HaHOCWMNM TiX TIONEHTAN HATPIEBUM HAPKO30M MiJHUMH IUIACTHHAMH,
HarpiTUMH y KUl sideHid Boai no temmeparypu 97-1000, Ha eminboBaHy MOBEPXHIO MIKIpU CIIMHU
TBapuHHU. Po3mipu ypaxkenns ckmaganu 18-20 % mnoBepxHi Tina mypi. IlizmociimHux TBapuH
JekarityBanu Ha 21 moOy, 10 BigmoBimae crafii CENTHKOTOKCEMii OmikoBoi xBopoOu. OO0’ e€kToM
JIOCITi/PKEHHS OYB TilTOKaMII.

3abip marepiany AN €IEKTPOHHOMIKPOCKOMIYHHUX IOCIiKEHb MPOBOAWIM BiJNOBIIHO IO
3araJibHONMPUHHATOT METOAUKH. MalleHbKi IIMAaTOYKK Oprany (iKCyBalH y PO34MHI [NIIOTapaibAeTiay
(2,5 %), npurotoBieHoro Ha ocHOBi Qocdarnoro Oydepy i3 pH cepemoBumem 7,2-7.4.
[ocrgikcanito 3aiiicHioBanu y 1% po3umHi TETPAOKHUCY OCMII0, MiCisI MPOBOIMIN HOT0 Aerizpararito
y TIPOIIJICHOKCHII Ta 3alMBald B CyMIll €NOKCUAHUX CMOJ. YJBTPATOHKI 3pi3W, BHUIOTOBJICHI Ha
yaeTpamikporomi LKB-3, koHTpacTyBanu ypasialeTaToM Ta LUTPaTOM CBHHLIO BiATOBIAHO A0
Mmetoay PeliHonb/ica i BUBYaIM B eeKTpoHHOMY Mikpockomi [TEM — 125 K [1].

Pe3ysabTaTi A0CaiIKeHb Ta IX 00roBOpeHHs

IIpoBenmeHi CyOMIKpPOCKOMIYHI JOCTI/DKEHHS rimokamma depe3 21 m00y micis HaHECEHHS
EKCIEPUMEHTAILHOI TEPMIYHOI TPaBMH BCTAHOBWJIM T'eTEPOT€HHI 3MiHM HEHPOLMTIB, KOMIIOHEHTIB
il Ta MIKpOUMPKYJSITOPHOTO pyciia. Y TiMOXPOMHHUX Ta Pi3KO TiNepXpOMHUX HEWpOHax TilloKamIia
Bi3HAUAINCS JCCTPYKTHBHI 3MiH PI3HOTO CTYHEHS, WLIO MPOSBISIIOCS 3MiHEHHM SIIEPHO-
UTOIUIa3MAaTUYHUM CIiBBIAHOIIECHHAM Ta 3HAYHUM IIOIIKOJDKCHHSM Sipa 1 opraHei HEMpOILIa3Mu.
Ha memOpanax po3mmpeHnx BakyonemoaiOHuX kaHaibliB ['EC posramoBaHi fuIie MOOAMHOKI
pubocomu. 3HaYHO BUPAXEHHWX 3MIH 3a3HAIOTh W IHIN CTPYKTYpPH OiTOKCHHTE3YIOUOTO amapaTy
HelpouuTa — AApo, saepue, KOMIuIeKe [ ombmaKi.

Y «CBITIUX» HEHpOHaxX sapa MaloTh EJIEKTPOHHONPO30pYy KapiomuiasMmy, saepls B Hil
BUSIBIAIOTBCSL  PIIKO, TETEPOXpPOMATHH PO3TAIIOBAHWN MapriHajbHO, KapiolemMa HE YiTKO
KOHTypoBaHa. LluTtomna3zma mpocBiTiieHa, OigHa Ha OpraHeiH, YaCTKOBO TOMOIEHHA, Y 3B’S3KY i3
TOTAJBbHUM JII3UCOM Y Hill TPamsioThCA MOOJUHOKI A€30praHi3oBaHi BUJOBKEHOT GOpPMH 31 CBITIMM
MaTPUKCOM MITOXOH[pIii, HassBHI IEPBUHHI 1 BTOPUHHI J1i30ocomu (puc. 1).
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Puc. 1. YibTpacTpyKTypHIi 3MiHH «CBITIIOT0» HeliporuTa moiist CA3 rinokamiia uepes
21 noOy micis eKCIepruMeHTaIbHOT TepMiuHOi TpaBMu. Sapo (1), mpocBiTieHa,
JIECTPYKTHUBHO 3MiHEHa nuToruiazMa (2), mitoxonpii (3), mizocomu (4). 3011bIECHHHS:
x 12 000.

3HaYHi JECTPYKTHBHI 3MiHU CIIOCTEPITalOTHCA 1 B «TEMHUX» HEUPOIUTAX TilmoKamma. ¥ TakoMy
pi3HOBHII KJIITHH HasBHA BHUCOKa ocMiodimig Heiporia3mu i kapiomna3mu. Tina Takux HEHPOLMTIB
3MCHIIICHI, BIJJPOCTKM TOHKIi, SApa MIKHOTUYHO 3MiHEHi. Helporuiasma HacWuyeHa TNOJIiCOMaMH,
KaHaJIbL TPaHyJSPHOI SHIOMIa3MaTHYHOI CITKH 1 HUCTepHH KOMIUIEKCY "okl pparMeHTyIOThCS,
OKpyTI0i GOpMU MITOXOHIPIi MICTATH €NEKTPOHHONPO30PUH MaTpUKC, Maibke Mo30aBieHI KPHUCT i
HaragyloTh BeJHKi Bakyodi. [lesiki MiTOXOHApii 3HaX0IAThCS B CTail pydHyBaHHS (puc. 2).

3HayHUX 3MiH 3a3Ha€ acTPOLMUTApHA TIig Trinokammna. J[eCTpyKTHUBHI 3MiHH NPOSBISIIOTHCS
MOSIBOIO BEJIMKOI KiJIBKOCTI (parocoM B HUTOIUIa3Mi KIITHH SK y Tijax, Tak 1 y BigpocTKax. Y
€JIEKTPOHHO-TIPO30pii  Kapiomna3mMi KpYyriuxX Ta OBajJbHUX simep 1o mnepudepii Kapionemu
pO3TalloBaHuil TpymOYKaMH TerepoxpoMmaTwH (puc. 3). Y mwMromiasMi HasBHI MITOXOHApIi i3
3MiHEHOI0 OYyZOBOIO, KaHalblll I'paHYIApHOI €HIOMIa3MaTU4HOI CiTKM HEPiBHOMIPHO MOTOBLICHI.
HasBumii 3HauHmii HaAOpsIK LMTOIUIA3MH  aCTPOLMTApHOI HDKKH. ACTPOLMTApHi TIIOLUTH
PO3TaIIOBYIOTECS TPYyNaMHu, OCOOIHMBO Oilisi reMOKamiIsApiB, siki KpoBoHamoBHeHi (puc 4). ba3anpHa
MeMOpaHa 4iTKO KOHTYPOBaHa, IPOTE Ha ACAKUX JUITHKAX CIOCTEpIraeThes ii HOTOBILICHHS.

Puc. 2. YibTpacTpyKTypHi 3MiHH «TeMHOT0» Heifporura moist CA3 rimokamia depes 21
00y TicIsl eKCIIepUMEHTANBHOT TepMIYHOT TpaBMHU. Pi3ko ocMiodibHe, HEMPaBUILHOT
dhopmu sapo (1) 1 enekTpoHHONIIEHA Helipora3ma (2), KaHaNbIli TPaHyIsIpHOT
enomIasMaTiaHoi citku (3). 36inpmenns: x 12 000.
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Puc. 3. YbrpacTpyktypa actpormra uepe3 21 100y miciis eKCrepruMeHTaTbHOT
TepMiyHOT TpaBMu. SAnpo (1), 3miHeHi opranenu (2) y cBiTIii akcoruiazMi. CKyImIeHHs
BTOPUHHUX J1130cOoM B 1iuTornia3mi (3). 30inbmenss: x 15 000.

CyOMIKpOCKOTIIYHO B 1€ TEpMiH JOCIiAy BCTAHOBIICHO PEMOJICIIOBAHHS KOMIIOHCHTIB
reMokanuisipiB. Y 3B’sI3Ky i3 CYTTEBHM IEPUBACKYJSPHUM HAOpPSKOM Ta HAOPSKOM LUTOILUIa3MU
€HJIOTETIOLHTIB MPOCBITH KPOBOHOCHHUX KamiJisIpiB 3BYXeHi (puc. 5). BusBieHo 3Ha4YHI MIKHOTHYHI
3MiHH, TOpYILICHHS ¢GOpMH Ta YIIUIBHEHHS sAfep OimbmiocTi enporemionuriB. Kapiormasma
XapaKTepU3yeTbCA TEPEeBAKAHHSAM TE€TOPOXPOMATHHY HaJ EyXpOMaTHHOM, IIO CBiAYUTH MIpo
3HIKCHHSI CHHTETUYHUX TpoueciB. [ MTHOOKI AeCTpyKTUBHI 3MiHM HPOSIBISUIUCS Yy €HAOIIa3MaTHIHIN
citiii, kommuiekci [ombpki Ta MITOXOHApISX. BCTaHOBICHO 3HAa4YHE pO3MIMPEHHS KaHAIBIIIB
TpaHyJSIPHOI €HAOIIa3MaTUYHOI CITKH, HEMOBHY iX ()parMeHTallilo Ta YaCTKOBE pyHHYyBaHHS, Ha X
MOBEPXHI 3HAXOIATHCSA TMOOAMHOKI a00 TOBHICTIO BiAcyTHi pubocomu. JlecTpyKTHBHO 3MiHEHi
MITOXOHAPII CTalOTh OKPYIJIMMH, iX MaTPUKC MPOCBITICHUH, CIOCTEPIraeThbcs PyHHYBaHHS KPHUCT Ta
MOPYLICHHS LIJIICHOCTI OyAOBH 30BHIIIHEOI MeMOpaHH.

Puc. 4. YibTpacTpyKTypHI 3MiHH acTpoIMTa Ta TeMokarisipa. SAnpo acrpormra (1),
MMOTOBIIEHI KaHANbIIS TPAHYIISPHOT SHAOTIA3MATHYHOT CiTKH (2), HAOPSIK MUTOIUIA3MU
(3), KxpoBOHATIOBHEHWMIA IPOCBIT Kanisipa (4), 6azansHa MeMOpaHna (5). 301UIbIICHHS: X
7 000.
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Puc. 5. CyOMikpockomiuyHMiA CTaH TeMoKarijsipa rinokaMmna Ha 21 1o0y micis omikoBoi
TpaBMu. By3pkuii mpocBiT kaminsipa (1), 3miHeHe siapo engoremionura (2), 6azanpHa
MeMOpaHa (3), Hetipominb (4). 30inbimenHs: x 9 000.

TpancengoTeTiaTbHIN TPAHCTIOPT CIOBIIFHEHUHN y 3B’ A3KY 13 HE3HAYHOIO KUTBKICTIO KaBEOJ Ta
MIHOITUTO3HU3 TYXUPIIB Yy CKJIaai HAOPSKIOi IMUTOIUIa3MHU CHIOTEIIOIUTIB, a TaKOX BIJICYTHICTIO
MIKpPOBOPCHHOK Ha JIIOMEHANIbHIN MoBepxHi. [lopylieHa ejleKkTpoHHa MIIbHICTh 0a3aabHOI MeMOpaHH,
Ha JESKUX IUITHKAaX BOHA CTOHINIEHA a00 HEPIBHOMIPHO IMMOTOBIICHA. 3HAYHO JACCTPYKTHBHO 3MiHECHI
NCPULIMTH, iX sApa MIKHOTHYHI, OCMiOQIiIbHI, IMTOIUIa3Ma HEBEJIMKA 3a IUIOLICIO, ajie Mae
€JIEKTPOHHOCBITI  AiNgHKH. CIHOCTEpIra€ThCsl 3HAYHMUN IEPUBACKYISAPHUN HAOpSK 3a paxyHOK
MMOTOBIICHHS BIIPOCTKIB aCTPOITHTIB.

BucHoBkn

IIpoBeneHi CyOMIKPOCKOMIYHI JOCTiMKEHHS 4depe3 21 m00y micis eKCIepPHMMEHTANIbHOI TepMIidHOT
TPaBMH, SKa YHHWATH NMATOTCHHHWU BIUIMB HA TIMOKAMIT YPa)KEHUX TBAPWH, BUSBIIM 3HAYHI 3MiHU
yIBTPACTPYKTYpHOI MepeOymIoBH OpraHy. BCTaHOBJICHO, IO T'OJOBHI Ta JONOMIXKHI (aCTPOLIMTH)
HEHPOHM TilOKaMIla 3a3Halli TJIHOOKUX JECTPYKTHBHO-ICTCHEPATUBHUX 3MiH. 3a(hiKCOBAaHO 3HAYHE
pPEMOJICITIOBAHHS Ta MOITKOKEHHSI CTPYKTYPHOI OpraHi3allii CTIHKH TeMOKAIIsIpiB OpraHy, pO3BUTOK
MICPUBACKYJISIPHOTO HAOPSAKY, HEAOCTATHICTh TPAHCCHIOTEIIaIbHOIO OOMIiHY, IO MPHU3BOAUTH [0
3HAYHOTO MTOPYIICHHS HEUPO-TITiaTbHO-KAMMUJIAPHUX BIIHOCHH TilTOKaMIIA.
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ULTRASTRUCTURAL FEATURES OF NEURO-GLIAL-CAPILLARY RELATIONSHIPS
OF THE HIPPOCAMPAL CA3 AREA ON THE 21st DAY AFTER EXPERIMENTAL
THERMAL INJURY

Severe thermal injury leads to a number of morphofunctional changes that occur in violation of
integrity or loss of skin in deep burns and endogenous intoxication on the background of which
significant structural and metabolic disorders in all organs and systems of the affected organism are
developed. This is manifested in a complicated symptom complex of burn disease. Changes in the
central nervous system play an important role in the pathogenesis of burn injury, the nature and depth
of morphofunctional changes in individual cerebral structures, in particular in the hippocampus
(central organ of the limbic system, which is especially sensitive to various pathogens), after thermal
lesions remain poorly studied.

The aim of our study was to establish the features of submicroscopic changes in the structural
components of the hippocampus after 21 days under conditions of experimental thermal injury.

The experimental study was performed on white laboratory male rats. Third-degree burns were
applied under thiopental-sodium anesthesia with copper plates heated in boiled water to a temperature
of 97-100°C. The size of the affected area was 18-20% of the rats’ body epilated surface.
Histological changes were studied on the 21st day from the beginning of the experiment. For electron
microscopy, the obtained ultrathin sections were contrasted with uranyl acetate and lead citrate
according to the Reynolds method.

It was found that on the 21st day after the experimental thermal injury significant alternative
changes in neurons, glial cells and the microcirculatory tract of the hippocampus were defined which

68 ISSN 2078-2357. Hayk. 3an. TepHomn. Hat. nex. yH-Ty. Cep. bion., 2021, T. 81, Ne 1-2



OI310JIOIEA JIIOANHU TA TBAPHUH

developed on the background of excessive endogenous intoxication. Neurons are hypochromic and
sharply hyperchromic, disorganized and have an altered shape; there are cell-free areas. Endoplasmic
reticulum, Golgi complex, mitochondria are destructively changed. Degeneration of macroglial cells
has been noticed. Their nuclei are high in electron density in which heterochromatin predominates.
Destruction and lysis of organelles, lysosomes have also been found in the cytoplasm. These changes
of astrocytic glia lead to impaired trophic function and the relation between astrocytes and blood
capillaries. Hemocapillaries wall remodeling is manifested by the total edema, compaction of the
basement membrane. The lumenal surface of the plasmolemma of endothelial cells is homogeneous,
indistinctly contoured. The cytoplasm of endothelial cells is swollen, enlightened, and poor in
organelles; there is a small number of micropinocytic bubbles and vesicles.

Keywords: hippocampus, CA3 area, neurons, hemocapillaries, submicroscopic changes, thermal injury.
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