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CHANGED CONVULSIVE SENSITIVITY OF ANIMALS AFTER MILD BRAIN TRAUMA
IN CONDITIONS OF GENERALIZED SEIZURE ACTIVITY
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The purpose of the study was to investigate the change in the intensity of acute generalized convulsive reactions induced by
convulsants with different mechanisms of convulsive action during the early posttraumatic period of experimental mild brain trauma.
185 rats were randomized into 5 groups according to the type of convulsant with the help of which the acute generalized convulsive
reactions were initiated 6, 12, 24 hours and 3 days after mild brain trauma. A change in convulsive sensitivity was registered within 3
days of the posttraumatic period in the brain of rats which is confirmed by seizure threshold decrease. In case of acute convulsions
induction by picrotoxin and pentylenetetrazol their intensity was already higher on the 1% day of posttraumatic period. In case of
strychnine-, pilocarpine- and kainic-induced acute generalized seizures the expressed differences were reached on the 3™ day after
brain trauma. Convulsive readiness increase and seizure threshold decrease in the dynamics of the posttraumatic period was proved to
be a probable pathogenetic mechanism of involuntary self-sustaining seizures occurrence that is the posttraumatic epilepsy clinical
basis. The authors believe that obtained results confirm the concept of pathological disintegration of organs and systems in pathological
conditions formation which allows us to interpret the pathophysiological mechanisms of traumatic brain damage in mild brain trauma
as new type of pathological interaction formation between the cerebral cortex and subcortical formations, which enhances brain
convulsive sensitivity including the central GABA-, glycine-, choline-kainate- and monoaminergic neurotransmission participation.

Key words: brain trauma, posttraumatic period, seizure sensitivity, acute generalized convulsions, posttraumatic epilepsy,
pathophysiological mechanisms
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3MIHEHA CYJIOMHA YYTJIMBICTbh TBAPUH INICJISl HAHECEHHS JIETKOI
YEPEITHO-MO3KOBOI TPABMM 3A YMOB BI/ITBOPEHHS T'EHEPAJII3OBAHOI
CYJIOMHOI AKTUBHOCTI

MeTor0 TOCTIDKEHHS € 3’sICYyBaHHs 3MiHH IHTEHCHBHOCTI TOCTPUX T'€Hepali3oBaHUH CYIOMHHX peaKLiil, iHIyKOBaHUX
KOHBYJIbCAaHTAMH 3 PI3HUM MeXaHi3MOM peanizamii cynoMHOI [ii, TPOTATOM PaHHBOTO IOCTTPABMATHYHOIO IEpiomy
EKCIEePUMEHTAJIBHOT JIETKOI YepernHO-M03KOBO1 TpaBMu. 185 mrypis Oyiu po3ainieHi Ha 5 rpynu BiAMOBITHO BUAY KOHBYJIbCAHTY,
3a JIONIOMOT 00 sIKOro uepe3 6, 12, 24 roqunu Ta 3 100U Iicis HAaHECEHHs JISTKOi YeperrHo-MO3KOBOI TpaBMH OyJiH iHilifioBaHi
TOCTpi TeHepatizoBaHi cytoMHi peakiii. [Ipotsrom 3 ni6 nocTTpaBMaTHYHOTO HEPiOy PEECTPYETHCS 3MiHA CyJOMHOI Uy TIIMBOCTI
B MO3KY HIypiB, IIO MiATBEPKY€ETHCS 3HIDKCHHSAM CYIOMHOTO MOpora. Y BHMAJKY iHIMialii TOCTPUX CyIOM IUITXOM BBEACHHS
MIKPOTOKCHHY Ta EHTHJICHETETPA30ily 1X IHTEHCUBHICTH BXKe Ha 1-# 1001 MOCTTpaBMaTHYHOTO Tepioy Oyiia BUIIO. Y BUIAAKY
CTPHUXHIH-, IIIJIOKapIiH- Ta KalHAT-IHIyKOBAaHUX TOCTPHUX T€HEPAIi30BAaHHUX CYJIOM CTaTUCTHUYHI pO30IKHOCTI OyJIH JOCSITHYTI Ha
3-it 7001 micis HaHECEHHS YePEITHO-MO3KOBO1 TpaBMU. J[0BEZIeHO, IO MiABUIIEHHS CyI0MHOI TOTOBHOCTI Ta 3HIYKEHHS CYZJOMHOTO
HOPOrY B JMHaMIlll HNOCTTPaBMaTHYHOIO Mepiofy € HMOBIPHUM NAaTOr€HETHYHHM MEXaHi3MOM BHUHUKHEHHS MHUMOBUIBHUM
CaMOIIIATPUMYIOUHMXCSL CYJOM 32 yMOB IIOCTTPaBMAaTHUYHOI eImijiencii. ABTOpDHM BBaXaloTh, IO OTPHUMAHi pe3yJIbTaTH
MiATBEPKYIOTH KOHIICTIIO Mo (opMyBaHHS MATOJIOTIYHOI JAe3iHTErpalii opraHiB i CHCTEM NIpH MATOJOTIYHUX CTaHaX, IO
CBITUNTH NP0 (popMyBaHHS HOBOTO THILy MATOJIOTIYHOI B3a€MOJIl KOPH MO3KY Ta IiJKIPKOBUX YTBOPEHB IpHU JIETKIH YeperHo-
MO3KOBIH TpaBMi, BHACJIZIOK YOTO MiJICHITIOETECS CyIOMHA YyTIHMBICTE MO3KY B TOMY YHMCII # 3a ydactio nenTpainsHoi [AMK-,
TJTIUH-, XOJiH,- KaiHaT- Ta MOHOAMiHEpPTiuHO1 Heliporepenadyi.

Kio4oBi cjioBa: uepernHo-MO3KOBa TpaBMa, IIOCTTPABMAaTHYHHUIL 11epioJ], CyOMHA YyTJIHBICTh, TOCTPI T'eHepalizoBaHi
CyIIOMH, IOCTTPaBMaTHYHA CIILICTICis, MAaTO(i310JI0TIYHI MEXaHI3MH

The study is a fragment of the research project “To investigate the chronic convulsive syndrome pathogenetic mechanisms
on the model of pharmacological kindling and to study the efficacy of its complex pathogenetical correction by anticonvulsant
mechanisms activation”, state registration No 0122U000081.

The relevance and importance of traumatic brain injury problem does not lose its significance with
the progressive development of diagnostic and treatment capabilities [12]. Traumatic diseases rank third in
frequency after oncological and cardiovascular diseases in terms of causes of disability and mortality [10].
From the entire share of traumatic diseases, the dominant one — up to 70 % — belongs to brain trauma (BT).
The BT frequency in peaceful conditions increases annually by an average of 2 %, the frequency of skull
injuries during military operations reaches 35 % of the total number of wounded, and skull damage — 76 %
of the number of victims of a neurological profile [2]. Therefore, the situation with traumatic brain injury
requires the primary attention of specialists in many fields of medicine since the BT consequences cause
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social and labour maladjustment with loss of work capacity, especially among young people, which gives
this problem global general medical and socio-economic significance [13].

Mild BT given the numerous undesirable consequences in the delayed, posttraumatic period, is the
most unfavourable in the prognostic aspect [10]. Brain trauma has a direct generalized influence on the
body causing an initial general adaptation reaction manifested by a complex of pathophysiological and
morphological changes not only in the centre of direct mechanical damage but also in various organs and
systems of the body [12]. Taking into account the above-mentioned features of the altering traumatic
impact, our attention is drawn to brain excitability increase during the posttraumatic period, ictal convulsive
manifestations development with posttraumatic epilepsy (PTE) formation [12].

From neuropathophysiological point of view, a complex of cascading pathophysiological reactions
occurs in the dynamics of the posttraumatic period which reflect a wave-like change in compensatory and
decompensatory processes (or processes of incomplete compensation) activity, which further development
contributes to regulatory mechanisms irreversible disruption with the persistent pathological dysregulation
development [10]. A similar loss of regulatory control, the formation of pathologically enhanced excitation
generator in the brain, a significant loss of inhibitory GABA-ergic control with seizure threshold decrease,
pathological epileptogenic system hyperactivation [5] is the reason for PTE development within 1 week
after the mild BT [12].

We decided to follow the experimental animals’ nervous system sensitivity changes during the
mild BT early posttraumatic period to determine the pathogenetic mechanisms of posttraumatic
convulsions and PTE formation.

The purpose of the study was to investigate the change in the intensity of acute generalized
convulsive reactions induced by convulsants with different mechanisms of convulsive action during the
early posttraumatic period of experimental mild brain trauma.

Materials and methods. Experimental studies were performed on 185 white matured male Wistar
rats. The animals were kept in standard vivarium conditions. Experimental animals keeping and
manipulation was done in accordance with the “General Ethical Principles of Animal Experiments”
adopted by the Fifth National Congress on Bioethics (Kyiv, 2013) and was guided by the recommendations
of the European Convention for the Protection of Vertebrate Animals for Experimental and Other Scientific
Purposes (Strasbourg, 1985) and guidelines of the State Pharmacological Center of the Ministry of Health
of Ukraine on “Preclinical studies of drugs” (2001) as well as rules of humane treatment of experimental
animals and conditions approved by the Committee on Bioethics of Odesa National Medical University
(Prot. N17-C from 12.10.2021).

Mild TBI in rats was reproduced by falling load (m=50 g) impact from a height of 50 cm on the
occipital-parietal region of the skull [3]. For this purpose, rats under ether Rausch anaesthesia were fixed
in such a way that the trajectory of the load was perpendicular to the surface of their skull.

Generalized convulsions were induced in rats 6, 12, 24 hrs and 3 days after mild BT by i.p.
picrotoxin (PTX, 2.0 mg/kg), pentylenetetrazol (PTZ, 40 mg/kg), strychnine nitrate (1.0 mg/kg),
pilocarpine hydrochloride (a 20 % solution was prepared from the powder dissolved in a 0.9 % NaCl
physiological solution, 280 mg/kg) and kainic acid (15 mg/kg; all used convulsants are of “Sigma-Aldrich”,
Germany) administration. The animals of the control groups under these conditions were injected with
similar volumes of 0.9 % NaCl physiological solution.

After convulsants injections the rats were placed in individual transparent plastic chambers (10 cm
x 25 cm x 30 cm), and the severity of convulsive reactions were evaluated on a 6-point scale [14]. The first
convulsive reactions latency was also estimated. The number of rats with generalized clonic-tonic seizures
was also counted. In each experimental group there were 7 rats, in the control (convulsants injections
without BT) — 9 rats.

The data obtained were statistically analyzed with the help of parametric ANOVA test followed by
Newman-Keulls test and the non-parametric Krushkal-Wallis test. The minimal statistical probability was
determined at p<0.05.

Results of the study and their discussion. Picrotoxin administration caused in 7 out of 9 rats the
development of acute generalized convulsions in the form of generalized clonic-tonic seizures, with
animals falling on their side, autonomic disorders and post-seizure depression. Repeated generalized
seizures were recorded in 1 rat (Table 1). PTX injection 6 hrs after BT did not change the severity of acute
PTX-induced seizures (p>0.05). A similar intensity of PTX-induced seizures was noted 12 hrs after BT
(p>0.05). Picrotoxin-induced seizures 24 hrs after BT were characterized by generalized clonic-tonic
seizures in all rats, and in 2 rats these seizures were recorded repeatedly. The intensity of seizures in these
rats was higher than in the control group, and the latency of their development was on 30.3 % shorter
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compared to such indexes in the control group (in both cases, p<0.05). In the case of PTX administration
3 days after TBI, their intensity was greater (p<0.01), the number of rats with repeated generalized clonic-
tonic seizures was also greater (p<0.05), and the first convulsions reactions latency was on 41.85 % shorter
(p<0.05) when compared with the corresponding indexes in control observations.

The intensity of acute generalized PTZ-induced seizures in the posttraumatic period 24 hrs after
the BT was significantly greater than in control, and their latency of development was on 35.3 % less than
that in intact rats (in both cases p<0.05). PTZ introduction 3 days after BT resulted in generalized clonic-
tonic seizures development in all 7 rats — the intensity of PTZ-induced seizures and the number of rats with
repeated generalized clonic-tonic seizures was greater (in both cases p<0.05). The latency of seizures
initiation was 2.1 times shorter (p<<0.01) in relation to such indicators in the control group of rats.

Table 1
The intensity of acute generalized seizures induced in rats by picrotoxin, pentylenetetrazole
and strychnine in the dynamics of posttraumatic period
Experimental groups Number of rats with seizures intensity P, vs LatenCY M=m,
0 | 1 | 2 | 3 | 4 | 5 control min
Picrotoxin injections
Control, n=9 0 0 0 2 6 1 - 12.2+1.4
6 hrs after BT, n=7 0 0 0 2 5 0 >0.05 11.3+1.3
12 hrs after BT, n=7 0 0 0 2 5 1 >0.05 9.4+0.8
24 hrs after BT, n=7 0 0 0 0 5 2 <0.05 8.5+0.7*
3 days after BT, n=7 0 0 0 0 2# S# <0.01 7.1+0.8*
Pentylenetetrazole injections
Control, n=9 0 0 0 3 5 1 - 1.7+£0.2
6 hrs after BT, n=7 0 0 0 1 5 >0.05 1.8+0.2
12 hrs after BT, n=7 0 0 0 1 3 3 >0.05 1.2+0.2
24 hrs after BT, n=7 0 0 0 0 3 4# <0.05 1.1+0.1%*
3 days after BT, n=7 0 0 0 0 2 5# <0.01 0.84+0.1%*
Strychnine injections
Control, n=9 0 0 0 2 5 2 - 4.6+£0.4
6 hrs after BT, n=7 0 0 0 1 5 1 >0.05 4.4+0.4
12 hrs after BT, n=7 0 0 0 0 6 1 >0.05 3.8+0.4
24 hrs after BT, n=7 0 0 0 0 5 2 >0.05 3.4+0.3
3 days after BT, n=7 0 0 0 0 2 5# <0.05 2.9+0.3*

Notes: seizure intensity statistical differences were calculated using Kruscall-Wallis criterion; * — P<0.05 and ** — P<0.01 —
statistical differences of the investigated parameters compared with the same in the control group (ANOVA + Newmann Keuls criteria);
#— P<0.05 — statistical differences of the investigated indexes compared with the same in the control group (Kruscall-Wallis criterion).

Strychnine-induced acute generalized convulsions 3 days after BT were characterized by
generalized clonic-tonic convulsions occurrence when all the animals fell on their side with post-seizure
depression, and similar seizures were recorded repeatedly in 5 rats. The intensity of convulsions, the
number of rats with the seizure reactions maximal severity and their latency had significant differences
with such indexes in the control group of rats (p<0.05).

Pilocarpine administration 3 days throughout the posttraumatic period caused the generalized
clonic-tonic seizures development in 100 % of rats, with repeated generalized seizures in 6 out of 7 rats
(p<0.05, Table 2). The first convulsive reactions latency in this case was equal to 9.7+1.1 min which turned
out to be 36.6 % shorter when compared with such a control indicator (p<0.05).

Kainic-induced acute generalized convulsions had a similar character. Their intensity exceeded the
corresponding control index only on the 3™ day of the posttraumatic period (p<0.05). 6 out of 7 rats
demonstrated repeated generalized clonic-tonic convulsive seizures with side-falling and post-seizure
depression (p<0.05). The latency of the first convulsive reactions was on 31.9 % shorter than in the control
(p<0.05).

Thus, the data obtained indicate a change in convulsive sensitivity in the posttraumatic period
dynamics. Our total period of observation lasted for 14 days but we consider it reasonable to indicate such
a 3-day posttraumatic interval, since it is possible to clearly trace the dynamics of the seizure threshold
change related to first seizure reactions initiation. Important that used convulsants have a different
mechanism of convulsive action which makes possible to draw conclusions about the increased convulsive
sensitivity pathophysiological mechanisms and the rat brain altered convulsive readiness in the
posttraumatic period dynamics.
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Our data indicate seizure threshold decrease during the posttraumatic period. In case of acute
convulsions induction by PTK and PTZ their intensity was already higher on the 1% day of posttraumatic
period than in control observations. In the remaining cases, statistically significant differences were reached
on the 3™ day after BT.

Table 2
The intensity of acute generalized seizures induced by in rats pilocarpine
and kainic acid in the dynamics of posttraumatic period
Experimental groups Number of rats with seizures intensity P, Latency
0 | 1 | 2 | 3 | 4 | 5 vs control M=+m, min

Pilocarpine injections
Control, n=9 0 0 0 2 6 1 - 15.3£1.6
6 hrs after BT, n=7 0 0 0 1 6 0 >0.05 14.9£1.6
12 hrs after BT, n=7 0 0 0 0 6 1 >0.05 12.2+1.3
24 hrs after BT, n=7 0 0 0 0 6 1 >0.05 10.9+1.4
3 days after BT, n=7 0 0 0 0 1# 6 <0.05 9.7£1.1*

Kainic acid injections
Control, n=9 0 0 0 1 6 2 - 9.1+0.9
6 hrs after BT, n=7 0 0 0 1 6 0 >0.05 9.3+0.9
12 hrs after BT, n=7 0 0 0 0 5 2 >0.05 8.6£0.9
24 hrs after BT, n=7 0 0 0 0 4 3 >0.05 7.4+0.7
3 days after BT, n=7 0 0 0 0 1# 6 <0.05 6.2+0.5*

Notes: seizure intensity statistical differences were calculated using Kruscall-Wallis criterion; * — P<(0.05 —statistical differences
of the investigated parameters compared with the same in the control group (ANOVA + Newmann Keuls criteria); # — P<0.05 — statistical
differences of the investigated indexes compared with the same in the control group (Kruscall-Wallis criterion).

Summarizing, one should conclude that according to all used parameters — the seizure reactions
intensity, their latency and the number of rats with single and repeated generalized clonic-tonic seizures —
precisely on the 3™ day of the posttraumatic period convulsive reactions had significant differences from
the point of view of their aggravation compared with similar convulsive manifestations in rats without mild
BT. We consider this result fundamental in this series of experiments since from the point of view of
neuropathophysiology we obtained evidence of inhibitory control expressed loss and brain
cytoarchitectonics serious reorganization during the 72-hour posttraumatic period, which is sufficient for
the behavioural demonstration of convulsive reactions due to the generator of pathologically enhanced
excitation formation and pathological epileptogenic system hyperactivation with brain antiepileptic system
activity suppression.

Thus, the obtained data indicate convulsive readiness increase and convulsive threshold decrease
in the dynamics of the posttraumatic period which is a probable pathogenetic mechanism of involuntary
self-sustaining seizures that is the PTE clinical basis.

Taking into account the mechanisms of the used convulsants epileptogenic effect implementation
it seems reasonable that convulsive posttraumatic activity is more likely to be initiated in case GABA-ergic
(which is inherent in PTK, PTZ) and glycine-ergic inhibition (in the case of strychnine) blockade [9]. In
contrast, on the 3 day of the posttraumatic period, cholinergic mechanisms and the system of excitatory
amino acids hyperactivation are already involved into the pathogenetic convulsive mechanisms [8].

It should be noted that both serotonin and dopaminergic neurotransmission involvement in
traumatic brain injury was proved [3] which extends the existing ideas about the self-sustaining seizures in
PTE pathogenetic mechanisms. The obtained data from the point of view of systemic-antisystemic
relationships also testify in favour of pharmacological compounds testing reasonability that are able to
modulate the activity of the abovementioned neurotransmitter systems aimed to possible posttraumatic
convulsive activity suppression.

In this regard, the data about the Mexiprim and Semax antiepileptic effects are interesting, since
their anticonvulsant effect during the posttraumatic period is realized due to the contrainflammatory and
antioxidant effects of both drugs [1], and also activates peptidergic mechanisms [14], which has a
pathogenetic rationale, activates the brain antiepileptic system and indicates the need for a pathogenetically
oriented influence on all links of a convulsive syndrome [6, 15]. There is also evidence that posttraumatic
seizures severity determined by immune disorders, which allows us to consider the cytokines and growth
factors receptors block as promising antiepileptic measures [4, 7, 11].

The obtained results from a fundamental point of view confirm the concept of the formation of
pathological disintegration of organs and systems in pathological conditions [5, 14] which allows us to
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interpret the pathophysiological mechanisms of traumatic brain damage in mild BT as new type of
pathological interaction formation between the cerebral cortex and subcortical formations, which enhances
brain convulsive sensitivity including the central GABA-, glycine-, choline-kainate- and monoaminergic
neurotransmission participation. We are sure that brain neurons alteration due to traumatic and/or hypoxic
influences as well as these brain structures functional activity should be restored due to pathogenetically
oriented pharmacological correction, the leading focus of which should be the highlighted intracerebral
neurotransmission modulation, reducing the brain convulsive sensitivity, brain antiepileptic system
hyperactivation and its reactivity restoration.

T BI85/, ) V0707004044407

1. A change in convulsive sensitivity was registered within 3 days of the posttraumatic period in
the brain of rats which is confirmed by seizure threshold decrease.

2. In case of acute convulsions induction by picrotoxin and pentylenetetrazol their intensity was
already higher on the 1% day of posttraumatic period. In case of strychnine-, pilocarpine- and kainic-induced
acute generalized seizures the expressed differences were reached on the 3™ day after brain trauma.

3. On the 3" day of the posttraumatic period convulsive reactions had significant differences from
the point of view of their aggravation compared with similar convulsive manifestations in rats without mild
BT which is in favour for the inhibitory control expressed loss and brain cytoarchitectonics serious
reorganization during the 72-hour posttraumatic period, sufficient for the behavioural demonstration of
convulsive reactions due to the generator of pathologically enhanced excitation formation and pathological
epileptogenic system hyperactivation with brain antiepileptic system activity suppression

4. Convulsive readiness increase and seizure threshold decrease in the dynamics of the
posttraumatic period was proved to be a probable pathogenetic mechanism of involuntary self-sustaining
seizures occurrence that is the posttraumatic epilepsy clinical basis.

5. Convulsive posttraumatic activity is initiated in case of both GABA-ergic and glycine-ergic
inhibition block as well as cholinergic mechanisms and the system of excitatory amino acids
hyperactivation involvement.

6. The obtained results confirm the concept of pathological disintegration of organs and systems in
pathological conditions formation which allows us to interpret the pathophysiological mechanisms of
traumatic brain damage in mild brain trauma as new type of pathological interaction formation between the
cerebral cortex and subcortical formations, which enhances brain convulsive sensitivity including the
central GABA-, glycine-, choline-, kainate- and monoaminergic neurotransmission participation.

Prospects for further research include a further investigation of animals’ brain convulsive sensitivity changes after a mild
brain trauma in conditions of chronic convulsive activity to resolve the issue of developing methods of posttraumatic epilepsy
effective correction based on this pathological condition pathogenetic mechanisms.
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THE EFFECT OF HYPOXIA ON THE MORPHOLOGICAL AND FUNCTIONAL QUALITIES
OF THE INTERALVEOLAR CAPILLARIES OF THE LUNGS AFTER ACUTE PHYSICAL
LOAD IN THE EXPERIMENT
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The purpose the study was a comprehensive study of the structural restructuring of the respiratory section of the lungs
during physical exertion in the experiment, the determination of the morphological equivalent of acute fatigue of the air-blood
barrier. The study was performed on 30 laboratory-outbred male rats weighing 120.0-150.0 g. Histological and electron-
microscopic methods were used. Experimental findings once again prove that alveolar hyperventilation affects respiratory
alveolocytes and the endothelium of interalveolar capillaries, predetermining the further course of the pathological process in the
aero-hematic barrier. Analysis of the available factual data on the submicroscopic reorganization of the endothelium in the early
stages of hypoxia will allow us to agree with the opinion about deep violations of the pulmonary capillaries during acute limiting
physical activity. An increase in the permeability of the alveolar-capillary membrane, pulmonary vascular resistance, and a
violation of the mechanics of breathing with the development of alveolar hypoxia is currently recognized as the main pathogenic
factors of hypoxemia and damage to the lung parenchyma.

Key words: physical load, interalveolar capillaries, hypoxia, acidosis.

T.C. Cyaranosa, E.Y. Ak6apos, C.M. SIry0oBa

BILJIMB I'IMOKCIi HA MOP®O®YHKIIOHAJILHI AKOCTI MIKAJIbBEOJSIPHAX
KANIVIAPIB JIETEHB IIICJIA TOCTPOI'O ®I3MYHOI'O HABAHTAKEHHS
B EKCIIEPUMEHTI

Mertoto nociipKeHHs Oylio KOMIDIEKCHE BUBYCHHS CTPYKTYPHOI IepeOylOBH PECIipaTOpHOTO BiILTY JIeTeHb pH (hi3HIHOMY
HABaHTA)KCHHI B EKCIIEPHMEHTI, BU3HAYEHHS MOP(OJIOrTYHOTO €KBIBAJICHTa TOCTPOI BTOMH aeporeMariHyHoro 6ap’epy. JlocmimkeHHs
BHKOHaHO Ha 30 yabopaTopHMX Oe3MopoIHUX Irypax-camisix Macoro 120,0-150,0 r. BukoprcToByBamy TiCTONOTIUHI Ta €IEKTPOHHO-
MIKpOCKOIIYHI MeTozH. Pe3ynsrary eKcriepuMeHTy IIie pa3 I0BOJATS, 110 ATbBEOJIIPHA TIepBEHTIIIALIIS BpayKae TUXAIIbHI aJTbBEOIOLUTH
Ta €HIOTeNil MDKaJIbBEOSAPHIX KalIAPiB, 3yMOBITIOIOYN MONAJIBIINIA Tepedir MaToNOTiYHOTO MPOLECY B aepOreMaTHIHOMY Oap’epi.
Amnaiti3 HasBHUX (aKTUYHUX JaHMX HIONO CYOMIKPOCKOIMIYHOI peopraHizaiii €HIOTeNiI0 Ha pPaHHIX CTaisX TilOKCii JT03BOJIMTH
HOTOIUTHCSI 3 TyMKOIO ITPO INIMOOKI MOPYIIEHHS JISTEHEBHX KAIILIIPIB IPH TOCTPOMY 0OMeskeHHi (pisrmaHoro HaBaHTaxkeHHs1. OCHOBHUMU
MIATOTeHHUMH (PaKTOpaMU TIMOKCEMIi Ta YIIKO/PKEHHS TApEHXIMH JIETEHb Y IIeH 9ac BU3HAHO MiJBUILECHHS IPOHUKHOCTI AJTbBEOJIIPHO-
KalsipHOi MeMOpaHH, JIETeHEBOIO CYIMHHOTO OIOpPY Ta ITOPYIIEHHS MEXaHIKH JUXaHHS 3 PO3BUTKOM aJIbBEOJISIPHOT IOKCIi.

KuniouoBi cioBa: ¢i3niuHe HaBaHTAXEHHS, MDKAJIBBEOJISIPHI KaIUISIPH, TIOKCIs, aliumo03.

The respiratory system includes the airways, the respiratory section, and the motor apparatus. Each
of them is an independent section with a special structure, function, and regulation, the study of which is
devoted to numerous monographs, manuals, and reviews [1, 2, 7, 11, 14].

We will turn to some parts of this system, in particular the respiratory department, which provides
blood transport and gas exchange through the alveolar-capillary membrane.

These processes are commonly referred to as ventilation, perfusion, and diffusion. However, before
oxygen molecules acquire the ability to be involved in the terminal oxidation reaction in mitochondria and
interact with ionized hydrogen, they have to overcome the system of semipermeable biological membranes
that transport oxygen from the alveolar air to the mitochondrial matrix.

The lungs are not just a reservoir of blood; the capacity of the lungs' arterial, capillary, and venous
beds is regulated by both extrapulmonary and local factors. Local reflective reactions are stimulated by
hypoxia and acidosis, which can directly affect the vascular system.

There are many controversial issues, the study of which requires the use of a comprehensive
methodological approach to analyze morphological changes at the level of hepatoparenchymal barriers and
ultrastructure.

© T.S. Sultanova, E.C. Akbarov, 2023
222



