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STRUCTURAL CHANGES IN RENAL CORTEX
IN EXPERIMENTAL SKIN BURN INJURY
AND UNDER THE CONDITIONS OF USE OF INFUSION SOLUTIONS

Introduction. With deep and significant skin burns, structural and functional
disorders occur in almost all organs and systems, leading to the development of burn
disease. Among the factors of these changes of cells, tissues, organs and systems
of the burned organism are imbalance of water-salt homeostasis and endogenous
intoxication. Therefore, for optimal treatment and prevention of the effects of thermal
injuries, it is quite reasonable to use infusion solutions to reduce the level of toxins
inthe body and normalize water-salt metabolism. Among colloidal solutions,
the group of hydroxyethylated starches claims to be in the first place, but there
is debate over the appropriateness of using some of them in certain clinical situations.
That is why there is a need to develop new colloidal solutions of this group and
to comparatively study the structural manifestations of their action on the internal
organs of burns. Meanwhile, in the scientific literature there are no data
on the structural changes of the cortical substance of the kidneys and the course of its
regenerative processes in the late period after burn injury of the skin under
the conditions of infusion of a new colloid-electrolyte-hyperosmolar drug HAES-L X-
5%. Research to establish the structural features of damages and compensatory-
adaptive changes in the renal cortex of rats in the later stages after experimental burn
the skin under the conditions of the intravenous infusion of isotonic NaCl solution and
integrated hyperosmolar solutions (Lactoproteinum with sorbitol and HAES-LX-5%
was conducted 105 white male rats weighing 155-160 g. Aim of research
is the establishment of structural features of the course of the adaptive-compensatory
and regenerative processes in the cortical substance of the rat kidney in late terms after
experimental burn skin injury and the use of HAES-LX-5% is relevant for theoretical
and practical medicine.

Relevance to issues. The study has revealed one of the pathogenesis
of complications of burn injuries of the skin, to determine the features
of morphological changes of renal cortex and identify the positive impact of timely
intravenous infusion combined hyperosmolar solutions on the structure of one of tne
main organs for the removal of the toxins from the body, which is the kidney.
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Itis proved that (unlike isotonic NaCl solution) Lactoproteinum with sorbitol and
HAES-LX-5% do specific cell protective effect on structure in renal cortex of burned
rats, thus showing nefroprotectoric properties. Specifically, Lactoproteinum with
sorbitol peculiar is newly ultrastructural demonstration effect of strengthening
strukturalisation of mitochondria in epithelial cells by increasing the thickness and
density of electronic components all of the mitochondrial membrane. Strengthening
of the mitochondrial membrane in some mitochondria is a regulator and protector
of massive mitoptosis. The maximum effect is that most of the mitochondria within
14 days after the burn and gradually disappears, covering all of the smaller
mitochondria, 21 days and 30 days after the burn (as the improvement in structural
changes in the renal cortex and overall clinical condition of burned rats). Thus,
itis a structural marker expression and "tense situation" in the cell, as well
as a testimony to “improve this situation” (in this case, Lactoproteinum with sorbitol
reveals his first-footed properties of the mitochohdrial tread).

Purpose. Aim of research is the establishment of structural features
of the course of the adaptive-compensatory and regenerative processes in the cortical
substance of the rat kidney in late terms after experimental burn skin injury and the use
of HAES-LX-5% is relevant for theoretical and practical medicine.

Methods. The research is a component of the research work of the Department
of Human Anatomy of the National Medical University. Bogomolets "Morphological
changes of functionally different organs in the conditions of experimental burn injury"
(state registration number 0115U000010), as well as performed within the framework
of joint research work (planned in accordance with the agreement on scientific
cooperation between O. Bogomolets National Medical University and Vinnitsa
National Medical University named after M1 Pirogov) "Experimental substantiation
of the effectiveness of complex infusion drugs on the model of burn disease
in animals”, which is a fragment of the planned of research work "To create new
complex colloidal blood substitutes of polyfunctional action and solutions
for resuspension of red blood cells (laboratory-experimental substantiation of their
use in transfusiology)" (KPKV6561040, state registration number 0107U001132).
The experimental animals were divided into 7 groups (fifteen animals per group):
I —intact animals; Il, Ill, IV — rats without thermal injury who underwent single
intravenous infusion of isotonic NaCl solution, HAES-LX-5% and Lactoproteinum
with sorbitol and once daily for the first 7 days, respectively, at a dose of 10 ml/kg;
V, VI, VII — animals with burns, which, along similar lines, and the dose in the same
mode conducted separate investigational solutions. Animal retention and handling
were carried out in full compliance with the requirements of the "General Ethical
Principles for Animal Experiments”, approved by the First National Congress
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on Bioethics (Kyiv, 2001), with strict adherence to the recommendations
of the "European Convention for the Protection of Vertebrate Animals and
Experimental Use "other scientific purposes”, the provisions of the methodological
recommendations “Preclinical study of medicinal products”. Keeping rats setting
up experiments, removing the animals from the rest of the experiments and related
procedures carried out in accordance with existing bioetic requirements. Skin burn
injury modeled by sprinkleduring ten seconds before the pre-shaved rat body side
surfaces 4 hot copper plates (two on each side, each area — 13.86 cm?). The plates
were heated by immersing them for 6 minutes in water at a constant temperature
of 100°C. Total area of burn injuries amounted to 21-23% of body surface
experimental rats, which is sufficient for the formation of burns 11-111, accompanied
by shock moderate severity. Material for morphological studies was processed
according to conventional methods. For histological examination, tissue sections were
stained with hematoxylin-eosin. Ultra-thin sections were prepared on an LKB
ultramicrotome, and examined and photographed using a PEM-125K electron
microscope. Semi-thin sections were stained with toluidine blue and methylene blue
azure 1l. Images from histological specimens stained with hematoxylin-eosin were
taken to a computer monitor using a MICROmed SEO SCAN microscope and
a Vision CCD Camera. Morphometric studies were carried out using VideoTest-5.0,
CAARA Image Base and Microsoft Excel on a personal computer. Statistical
processing of the obtained quantitative data was performed using the software “Excel”
and “STATISTICA” 6.0 using parametric methods. For all indicators the values
of arithmetic mean (M), error of arithmetic mean (m) and standard deviation (c) were
calculated. The significance of the difference of values between the independent
quantitative values was determined at normal distribution by the Student's t-test. In all
cases, n = 30. Differences at p<0,05 are considered valid.

Results. Using light and electron microscopy and morphometry followed
by statistical processing obtained indices for the first time established the structural
features of damages and compensatory-adaptive changes in the cortex of the kidneys
of rats in the later stages after experimental burn of skin I1-111 degree, provided the use
of an intravenous infusion of isotonic NaCl solution and hyperosmolar solutions
(Lactoproteinum with sorbitol and HAES-LX-5%). Given the infusion of isotonic
NaCl solution there mainly necrotic changes in cells that are accompanied
by the development of interstitial edema, hemorrhage appearance and lymphocytic
infiltrates. Given infusion Lactoproteinum with sorbitol and HAES-LX-5% spread
destructive changes in renal cortex of rats is inhibitedburned and substantially altered
both in time and in spatial dimensions. Proved that the infusion of hyperosmolar
solutions applied braking provides necrotic cells, thus inhibits the inflammatory
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response and promotes limited, local nature of necrotic and apoptotic changes. It was
found that in rats without burn of the skin occurs mitoptosisof isolated mitochondria
in epithelial cells of nephrons. This mitoptosis can be defined as basic (unstimulated)
mechanism of intracellular quality control structures by removing old and defective
mitochondria. For the first time described a massive mitoptosis in epitheliocytes
of tubules of nephrons in burned rats, which are a form of response to factors of burn
disease on cells; a mitoptosiscan be defined as induced. Manifestations of its
morphological differences are: 1) the large number of structurally distorted condensed
mitochondria; 2) accumulation of autophagosoma; 3) association with a transparent
vacuoles containing a large number heteromorphous of autophagosoma containing
varying degrees of structural degradation. For the first time found that the stability
of the size and distribution of mitochondria in the cytoplasm of epithelial cells
in tubules of nephrons of burned rats is impaired. Mitochondria are subject mitoptosis;
the formation of new mitochondria by kidney formation and separation; mitochondria
fuse with one another, forming a separate and integrated into the network giant
branched "mitochondrial complexes™. This process is dualistic meaning: on the one
hand — this is a manifestation of compensatory-adaptive reactions thereby increasing
the resistance of mitochondria; on the other — this leads to distortion and extinction
primary-side folded rim that has a significant impact on the state
of reabsorption.ldentified in two forms of mitoptosis in epitheliocytes nephron tubules
of burned rats related to: 1) damage of external mitochondrial membrane;
2) preservation of external mitochondrial membraneand attracting autophagic
(mitophagic) mechanisms. In the first case mitochondria first condensed, followed by
swelling of the matrix and fragmentation crista by the destruction of crista junctions.
Finally, the external mitochondrial membrane ruptures and the remains of crista
(as bubbles) out into the cytoplasm. In the second case mitochondria condensation
occurs bubble fragmentation of crista, but external mitochondrial membrane rupture
occurs and mitochondria absorbed by autophagosome (or converted
inautophagosome). Next autophagosome merge with lysosomes and education
autophagolysosoma that, under conditions effective digestion content transformed
into vacuoles. Last extrusion by exocytosis and ensure the release of cells from
the degraded material.

Conclusions. Only a lactoprotein with sorbitol has a membrane-plastic effect
aimed at strengthening the mitochondrial membrane, in part of the mitochondria
of epithelial cells of nephron tubules is ultrastructurally increased by the electron
density and thickness of all components of the mitochondrial membrane. The maximal
membrane effect of the action of lactoprotein with sorbitol on the mitochondria
manifests itself fourteen days after the experimental burn skin injury and gradually
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(twenty-one and thirty days later) disappears, which coincides with the improvement
of the overall clinical condition. There is every reason to believe that increased
structuralisation of mitochondria is a safeguard for the spread of mitoptosis and
mitophagy, the excessive nature of which can lead to cell death.

Keywords: skin burn injury, infusion solutions, Lactoproteinum with sorbitol,
HAES-LX-5%, structural changes, renal cortex.

CTPYKTYPHI 3MIHU B KIPKOBI PEHOBUHI HUPOK II[YPIB
[IPU EKCIIEPUMEHTAJIBHIV OITIKOBIM TPABMI LIKIPU
TA IIPU 3BACTOCYBAHHI IH®Y3IMHNUX PO3UMHIB

Bcemyn. Tpy rinOokuX 1 3HAYHMX OMIKaxX MIKIpH Maike BCl OpraHy i CHCTEMHU
BUHHKAIOTh CTPYKTYPHO-()YHKIIOHAJIBHI NOPYILIEHHS, IO MPU3BOISATH A0 PO3BUTKY
omikoBoi xBopoOu. Cepen (akTopiB IUX 3MiH KIITHH, TKaHWH, OPraHiB Ta CUCTEM
CHAJIEHOTO OpraHi3My — IHUCOaTaHC BOJHO-COJIBOBOTO I'OMEOCTa3y Ta CHAOTCHHA
iHTOKCHKaIis. ToMy IUIsi ONTHMAILHOTO JIKYBaHHS Ta MPOQLIAKTUKK HACHTIIKiB
TEPMIYHUX TPaBM IUIKOM PO3YMHO BHUKOPHUCTOBYBATH iH(QY3iiHI PO3YMHH IJIS
3HIDKCHHS PIBHS TOKCHHIB B OpPTaHi3Mi Ta HOpMai3amii BOJHO-COIBOBOTO OOMIHY.
Cepen KOJIOITHUX PO3UMHIB HA MEpIIe Miclle IPETEH/Iye IpyIia TiAPOKCHETHIILOBAHUX
KPOXMaJiB, OJTHAK ICHYE TUCKYCIs IIOAO MOUITBHOCTI BUKOPHCTAHHS JCSKUX 3 HHUX
y NeBHUX KIHIYHUX cuTyalisx. OCh YoMy BUHHUKAE HEOOXITHICTh Y pO3p0o0Li HOBHX
KOJIOIZTHUX PO3YMHIB 1Ii€] TPYNH Ta MOPIBHIBHOMY BUBUEHHI CTPYKTYPHHUX MPOSIBIB
ix [l Ha BHYTpIIIHI Opranu omikiB. TUM 4acoM y HayKOBiH JiTeparypi HeMae JaHHX
PO CTPYKTYPHI 3MIHM KOPKOBOi PEUOBMHHM HHPOK Ta mepedir ii pereHepaTUBHUX
NpOLECiB y Mi3HIN Hepioj micist OmikoBol TpaBMH LIKIpH B yMoBax iH(]y3ii HOBOro
KOJIOiy-€JIeKTpOoJITy- rinepocMoisipuuii npenapar HAES-LX-5%. [locnimkenns
JUISL BCTAHOBJICHHSI CTPYKTYPHUX OCOOJIMBOCTEH MOIIKO/DKEHb Ta KOMIIEHCATOPHO-
aJanTamifHuX 3MiH KOPH HUPOK IypiB HA Mi3HIX CTAAIAX MIiCIIsA eKCIEPUMEHTATBHOTO
OIKY IIKIpH B YMOBaxX BHYTpPIIIHBOBEHHOI iH(]Y3ii i30ToHIuHOTO po3umHy NaCl
Ta IHTETPOBAHMX TIIEPOCMOJIIPHUX PO3UMHIB (JTakTONpoTeiny 3 copbitom Ta HAES-
LX-5% mnpoBomumu 105 Oinmux miypiB-cammis Mmacoro 155-160 p. Meroro
JTOCITI/PKEHHST € BCTAHOBJICHHSI CTPYKTYPHUX OCOOJIMBOCTEH mepediry amanTariiitHo-
KOMIIEHCATOPHUX Ta PEreHepaTHBHUX IPOIECiB B KipKOBiil peHOBUHI HUPKH IIypiB
y Mi3HI TEPMIHHM MicTs eKCIIEpUMEHTAIBHOI OMiKOBOT IKipH Ta BuKopuctanHs HAES-
LX-5% € akTyanpHHM A7 TEOPETHYHHX Ta IPAKTUYIHO! MEAUIINHH.

Bionosionicme npobremamuyi. JIOCTiPKEHHS BUSBHIO OJUH 13 MAaTOTEHE31B
YCKJIaJIHEHb OIMIKOBHX TPaBM IIKipH, 00 BU3ZHAYUTH OCOOIMBOCTI MOPQOIOTIIHUX
3MiH KOpH HUPOK Ta BUSIBUTH MO3WTHBHHUI BIUIMB CBOE€YACHOI BHYTPIIIHBOBEHHOT
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iH]Yy3ii KOMOIHOBaHUX TiIIEPOCMOJISIPHUX PO3YHMHIB Ha CTPYKTYPY OJJTHOTO 3 OCHOBHHX
OpraHiB Juisi BUBEICHHS TOKCHHIB 3 OpraHi3My, IO € HHUpKow. JloBeneHo, 1o
(na BinMiHy Bij i30ToHIYHOTO po3unHy NaCl) npakromporein 3 copbirom Ta HAES-
LX-5% pobnsats cnenndiuHui 3aXWCHUH BIUIMB Ha CTPYKTYpy B HUPKOBIH Kopi
oOmasieHnX IIypiB, JEMOHCTPYIOYH TaKUM YHHOM HE(POMPOTEKTOPHI BIACTHUBOCTI.
30KkpemMa, JAaKTONPOTEIH i3  BIACTUBUM  COpOITOM — 1€  HEmOJaBHO
YIBTPACTPYKTYPHAH  JEMOHCTpalliiHUNA  e(eKT MOCHWICHHS CTPYKTypH3alii
MITOXOH/IPiii B emiTemiadpbHUX KIITHHAX 32 pPaxyHOK 30UTbIICHHS TOBIIUHU
Ta UIJIHOCTI EJIEKTPOHHUX KOMIIOHEHTIB Yci€i MITOXOHApianbHOI MeMOpaHH.
3MilHECHHS MITOXOHIpIabHOT MEMOpaHHU B JCSKHX MITOXOHIPIAX € PeryisTopoM
1 3aXMCHUKOM MAaCHBHOTO MITONTO3y. MakcUMalbHUN e(eKT MOoJsArae B TOMY, IO
Oinblla YacTHHA MITOXOHPIN MpoTAroM 14 mHIB IiCKs OMIKY 1 MOCTYHOBO 3HHKAE,
OXOIUTIOIOYM BCI MeHII MITOXOHpii, yepe3 21 nenp 1 30 aHIB micns oOmiKy
(SIK TOJIIMIIEHHST CTPYKTYPHHUX 3MIH KOPHM HHMPOK 1 3arajbHOr0 KIIiHIYHOTO CTaHy
crniaeHi mypu). Takum 9rHOM, IIe eKCIIPECisi CTPYKTYpHOTO MapKepa Ta ,,HaIlpys>KeHa
cuTyamiss”’ B KIITHHI, a TaKOX CBITYCHHS ,,MIOJIMIICHHA Hi€l cutyamii” (y HbOMY
BUMAKy JIAKTOMPOTEiH 13 cOpOITOM BHABISE HOro TEpBICHI BIIACTHBOCTI
MITOXOT1/IPiaJJbHOTO MPOTEKTOPA).

Mema. MeToro NOCIHIIKEHHS € BCTAHOBJICHHS CTPYKTYPHHX OCOOIMBOCTEH
nepediry ajanTamiiHO-KOMIICHCATOPHUAX Ta PETeHEePaTHBHUX IPOIECIB B KipKOBIH
PEUYOBMHI HUPKH LIYPIB Y Mi3HI TEPMIiHU MiCJIsI €KCIIEPUMEHTAIBHOI OMIKOBOI IIKIpH
ta BukopuctaHHs HAES-LX-5% € akTyanbHuUM JUIS TEOPETHYHUX Ta MPAKTUIHOT
MEIULITHH.

Memoou. Ciig Ha3BaTH METOIH, 3aCTOCOBaHI B JOCTIIKEHHI, 1 000B'SI3KOBO
MOSICHUTH, IKMM YHHOM OYJIO 3aCTOCOBAHO KOXKEH METOI. JlOCITiIIKEHHS € CKJIaJI0BOIO
HayKOBO-J0CIiIHOT poboTu kKadenpu aHatoMii Jronuan HanioHanbHOro MeIN4HOTO
yHiBepcuteTy. boromomnsii ,,Mopdomoriuai 3MiHE (QYHKIIOHATBHO Pi3HUX OpPTaHiB
B YMOBAaX €KCIIEPUMEHTAIHHOI OMIKOBOI TpaBMK™~ (IepKaBHUH peecTparliitHuii Homep
0115U000010), a Takox BHKOHaHI B paMKaX CIIBHOI HAYKOBO-JOCIITHOI poOOTH
(3amIaHOBaHOT BIIMOBIAHO JI0 YrOJIH IO HayKoBe CHiBpoOiTHHIITBO HarioHanbHOT
Meanaaoi Menuuad iM. O. boromonbis YHiBepcuTeT Ta BiHHUIBK I HAI[iOHATEHUH
Meanganil yHiBepcuTeT iMmeHi M.I. [Iuporosa) ,,ExcriepuMenTansae 00TpyHTYBaHHS
e(eKTHBHOCTI KOMIUIEKCHUX iH(Y31IfHUX mpemapaTtiB Ha MOJeNi OMiKOBOI XBOpoOu
y TBapuH”, O € (parMEeHTOM 3aIUIAHOBAHOT HAYKOBO-AOCIIiTHOT poO6OTH ,,CTBOPEHHS
HOBHX CKJIAJHUX KOJOITHHMX 3aMiHHHKIB KPOBI MO YyHKI[IOHATBHA JIisl Ta PO3YUHH
JUISL pEeCcyCIieH3ii epuTpOIUTIB (J1abopaTopHO-EKCIIEpUMEHTaIbHE OOTPYHTYBaHHS
ix BuKOpucTaHHA B TpaHcdysionorii) ,,(KITIKB6561040, nep:xaBHuit peectpariitanii
Homep 0107U001132). JocmitHUX TBapHH MOAUTMIN HA 7 Ipyn (I'ATHAISTh TBAPUH
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Ha rpyny): |- Heymkomkeni tBapuum; II, III, IV — mypm 6e3 TtepmiuHOrO
YIIKO/PKEHHS, IKUM HPOTSTOM MEpUINX 7 IHIB MPOBOAWIN Pa30By BHYTPIIIHHOBEHHY
iH]y3ito i30ToHiuHOTO po3unHy NaCl, HAES-LX-5% ta nakronpoteiny copbirom Ta
onuH pa3 Ha 100y BixmosixHO no3u 10 Mi/kr; V, VI, VII — TBapuHu 3 omikamMu, IKUM
32 aHAJIOTIYHOIO JIHIEI0 Ta 0300 B OJHOMY pEXHMI IPOBONMINA OKpeMi
JOCIIAKYBaHl PO3YNHA. Y TPUMAHHS TBAPHH Ta MTOBOKECHHS 3 HUIMH 31HCHIOBAIIICH
y MOBHI{ BiIMOBITHOCTI O BHMOT ,,3aralbHUX €THYHUX NPUHIIHITB €KCIIEPIMEHTIB
Ha TBapHHaXx’, 3aTBepKeHNX [lepmm HamioHabHUM KOHTpecoM 3 Oioetnku (Kuis,
2001 p.), 3 4iTKMM AOTPUMAHHSM pEKOMEHHAliH ,,CBPONeNChKOi KOHBEHIIT M0a0
3aXHMCT XpeOETHUX TBApUH Ta EKCIIEPUMEHTAIbHE BUKOPUCTAHHS ,,IHITMX HAYKOBHX
K", MOJIOKEHHS METOJMYHIX PEKOMCH AL ,,JIOKITiHIYHE BUBUCHHS JIIKAPCHKHUX
3aco0iB”. YTpHMaHHs IIypiB, IO BCTAHOBJIIOIOTH EKCIIEPUMEHTH, BiIBOASATH TBAPUH
BiJl PELITH EKCIIEPUMEHTIB Ta MOBSI3aHUX 3 HUMHU MPOLENYp, IO MPOBOISTHCS
BIJITIOBIZTHO /IO iICHYIOUMX OI0€THYHHX BHMOT. TpaBMa OMIKYy IIKIPH MOJCIIOETHCS
POBIIITIOBAHHAM 3a J€CATh CEKyHI Mepel IONEepeIHbO IIOTOJCHUMH OIYHMMHU
MOBEPXHAMH Tilla IIypiB 4 TapsYnMU MIiZHUMH IDacTHHaMH (TI0 1Bi 3 KOXKHOI
CTOpOHHM, KOHa 00macth — 13,86 cm?). [lnacTHM HArpiBamy IIIAXOM 3aHYPEHHS
iXxHa 6 XBWIMH y BOXy NpH ToCTiiiHIA TemmepaTtypi 100°C. 3arampHa muroma
OTIKOBHX TPaBM cTaHOBHIA 21-23% 1MOBEpXOHb Tijla EKCTIEPUMEHTAIIBHUX IIYPiB, IO
JOCTaTHBO s yTBopeHHs omiki II-III, mo cynpoBOIKYIOTECS MIOKOM CepeaHbOT
TSDKKOCTI. Matepian asst Mop(hoJIOTiYHUX NOCIiIKeHb 00po0Isin 3a 3BUYAHUMU
MeToAaMu. JIas  TiCTOJOTIYHOTO  JOCHIDKCHHS 3pisu  TKaHuH  (apOyBasu
reMaToKCHJIiH-e03MHOM. HanToHki 3pi3u OyjiM MHiIroTOBJIEHI HAa YJIBTPaMiKPOTOMI
JIKB Ta mociimkeni ta choTorpadoBaHi 3a JOMOMOTOK EIEKTPOHHOTO MiKPOCKOIa
PEM-125K. HaniBroHKi IiisiHKY (hapOyBasii TOXYIAMHOBUM CHHIM Ta METHICHOBUM
cuHiM OxakuToM II. 3HIMKHM 3 TiCTOJNIOTIYHHMX 3pa3KiB, 3a0apBJIEHUX I'€MaTOKCHIIIH-
€03MHOM, BHHOCHJIM Ha MOHITOp KOMIIOTEpa 3a JIOIOMOTOI0 MIKpOCKOIa
MICROmed SEO SCAN ta CCD-kamepu Vision. MopdoMeTpudHi JOCTIIKESHHS
npoBomtkcs 3a gormomororo VideoTest-5.0, CAARA Image Base ta Microsoft Excel
Ha IepCOHaIbHOMY KoMmir'toTepi. CTaTHCTHUHY OOpOOKY OTpUMAaHHMX KUIBKICHHX
JMAaHWX TMPOBOAWIM 3a JIOIIOMOIOK TporpamHoro 3abesmeueHHs “Excel”
ta “STATISTICA” 6.0 3a momomororno mapaMeTpudHMX MeTomiB. Jlms Beix
MOKA3HMKIB Oy pO3paxoBaHi 3HAYCHHS CepeIHbOro apupmMeTnaHoro (M), moxuoxu
cepenHporo apudmernyHoro (m) Ta CTAaHAAPTHOTO BiAXWICHHA (G). 3HAYCHHS
pI3HUIIl 3HAYEHbP MK HE3AJSKHUMH KIJIBKICHIMH 3HAUYEHHSIMHM BU3HAYAIH TIpU
HOpPMAaJIFHOMY PO3IOJILT 32 JormoMororo TecTy CTprofeHTa. ¥ Beix Bumagkax n = 30.
BinmiraocTi mpu p <0,05 BBaXkaroTbcs JOCTOBIPHUMH.
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Pesynomamu. 3a [0MOMOTol0 CBITJIOBOI Ta EJIEKTPOHHOI MIKPOCKOMIT
Ta MOphoMeTpii 3 MOAAIBIIOI CTATUCTUYHOIO OOPOOKOI0 OTPUMaHHMX IOKAa3HUKIB
BIEpILE BCTAHOBIEHO CTPYKTYpHI OCOOJMBOCTI MOLIKOPKEHb Ta KOMIICHCATOPHO-
ajanTamifHUX 3MiH Yy KOpi HHPOK IIypiB Ha Mi3HIX CTamisx Mmicis
excepuMeHTanpHoro omiky mkipu II-III crymens, 3a yMOBH BHUKOpPHCTaHHS
BHYTPIIIHBOBEHHOI 1HQY3ii i30TOHIYHOTO po3umHy NaCl Ta rimepocMoIsIpHAX
posunHiB (makTompotein 3i copOitom Ta HAES-LX-5%). Bpaxosyroun iHdy3it0
i3oToHiuHOTO po3unHy NaCl, BigOyBaroTbCA TeEpEeBaXHO HEKPOTHYHI 3MiHHU
B KJIITHHAX, 1110 CYIPOBOJKYIOTHCSI PO3BUTKOM 1HTEPCTHUIIATBHOI0 HAOPSIKY, MOSIBOIO
KPOBOBWJIMBIB ~ Ta  JiMpouuTapHux iHQinbTpariB. BpaxoBytoun iHdy3ito
nakrornpoteiny 3 copditom Ta HAES-LX-5%, nectpykTHBHI 3MiHM B HUPKOBIH KOpi
IIypiB TaJIbMYIOTBCSI Ta ICTOTHO 3MIHIOIOThCS SIK y 4Yaci, Tak i B MPOCTOPOBHX
po3Mipax. JloBeaeHo, 0 BIMBAaHHS TiEPOCMOJISIPHUX PO3YHMHIB MPH 3aCTOCYBaHHI
rajJbMyBaHHs 3a0e31euye HEKpOTHYHI KIIITHHU, TAKUM YHHOM, IPUTHIYYE 3anajbHy
peakito Ta cIpusie OOMEXKEHOMY, JIOKaJbHOMY XapakTepy HEKPOTHYHHUX
Ta allONTOTHYHUX 3MiH. Byno BcTaHoBieHo, MmO y IIypiB 0e3 OmiKy IIKipu
BiIOyBAa€THCSA MITONTO3 130JHOBAHUX MITOXOHAPIH B emiTEeNMambHUX KIITHHAX
HedpowriB. llelf MiTONTO3 MOXXHA BU3HAYUTH SK OCHOBHHUHA (HECTHMYILOBAHUH)
MEXaHi3M BHYTPIIIHBOKJITHHHUX CTPYKTYP KOHTPOJIO SIKOCTI IUISXOM BHIAJICHHS
CTapux Ta JeQEeKTHHX MITOXOHIpiA. Bmepmre omucaHWii MacHBHUI MiTOINTO3
B eMiTeNionuTax KaHajJbliB He()POHIB y CHAJEHUX ILIypiB, 5IKI € (HOPMOIO peakiil
Ha (pakTOpu OMIKOBOI XBOPOOM Ha KIITHHAX; MITONTO3 MOXHA BH3HAYUTH
aK innykoBanuil. [IposiBamm ioro Mmopdosoriyaux BinMmiHHOCTEH €: 1) Benmka
KIJIbKICTh CTPYKTYPHO CIIOTBOPEHMX KOHJICHCOBAHUX MITOXOHJpiil; 2) CKyNueHHs
aytodarocomu; 3) acoriaris 3 MPO30PUMH BaKyOJISIMH, 10 MICTSATh BEJIUKY KUTBKICTh
rerepoMoppHUX ayTo(arocomMu, 10 MICTATh Pi3HY CTYIIHb CTPYKTYpPHOT JeCTPYKIIii.
Brepme BcTaHOBICHO, MO CTaOLIBHICTE PO3MIpPY Ta PO3MOIUTY MIiTOXOHIPIN
y OUTOIDIA3MI CMiTeNiadhbHAX KIITHH y KaHaJbIAX HE(QPOHIB CHAICHUX IIypiB
nopymieHa. MIiTOXOHIpii MiIIar0TECS MITOINTO3Y; YTBOPEHHS HOBHX MITOXOHAPIH
HIIIXOM YTBOPEHHS Ta BiJJIUIEHHS HHUPOK; MITOXOHZpIl 3JIMBAIOTHCS MiX cOOOI0,
YTBOPIOIOUN OKPEMHMH 1 IHTErpOBaHMM y MepeXy TiraHTChKMH pO3raiyKeHUH
,,MITOXOHIpiaNbHMN KomIuieke”. Llei mporec Mae ayasicTHUHE 3HAYEHHS: 3 OJTHOTO
0OKy — IIe IPOSIB KOMITEHCATOPHO-aJaNTAIIMHAX PeaKIliid, THM CaMUM 30UTBIIYIOUN
CTIMKICTD MITOXOHApiH; 3 IHIIOTO — II€ MPU3BOIWTH 0 BUKPHBJICHHS 1 3racaHHS
MEepBMHHOTO OIYHOTO CKJIaJeHoro 000ja, L0 Mae ICTOTHWUH BIUIMB Ha CTaH
peabcopOiii. BusiBiieHo y aBOX ¢GopMax MITONTO3y B EMiTENONuTax He(GpPOHHHX
KaHAJbI[IB OOMaJeHWX IIypiB, MOB'SI3aHUX 13: 1) MOUIKO/KEHHSAM 30BHIIIHBOI
MiTOXOHApianbHOT MeMOpaHM; 2) 30epekeHHsI 30BHIIIHBOI MITOXOHJpiaJIbHOT
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MeMOpaHHi 3ajydeHHs aBTodariyHux (MiToarivHMX) MexaHi3MiB. Y mepIioMy
BUIAJKY MITOXOHJpPII CIOYaTKy KOHJICHCYIOTBCS, 3 IOJAJbIIMM HaOyXaHHSIM
MaTpuLi Ta (parMeHTaliel0 KpUCTH pyHHYBAaHHSAM KPUCTOBHX 3’€nHaHb. Hapermiri,
30BHIMIHA MITOXOHIpialbHa MeMOpaHa PO3PUBAETHCS, a 3ATUIIKHA KPUCTH (Y BHTIIIIL
Oynp0ammoK) BHUXOAATH y IHTOIUIa3My. Y JOpPYyroMy BHIIQAKY BigOyBaeThCs
KOHJICHCAIliT MITOXOHIpiH, MiXypdacta (parmMeHTarliss KpHUCTH, ajie BimOyBaeThCS
PO3pUB 3OBHIMIHBOI MITOXOHZApiaNbHOI MeMOpaHH 1 MITOXOHApil, IOTIMHEHI
ayrodarocomoro (abo TmepeTBOpeHO0 ayTogarococoMmoro). Jam ayrogarocoma
3IMBAETBHCS 3 JII30COMaMH 1 YTBOPIOETBCS ayrodarosizocoma, sika B YMOBax
e(eKTUBHOTO BMICTY TpaBJIeHHsI TpaHC(HOpPMYeThCs y Bakyodi. OCTaHHS €KCTpy3is
€K30IIMTO30M 1 3a0e3Meuye BUBUIbHCHHS KIIITHH 3 IErPaIOBAaHOT0 MaTepiany.

Bucnoeku. Jluie nakTompoTeiH i3 COpOITOM Mae MEMOPaHHO-IIJIACTUYHY Iit0,
CIpsIMOBAaHY Ha 3MIIHEHHS MITOXOHJpiaJibHOI MeMOpaHH, y 4acTHHI MITOXOHAPIi
emiTeNialIbHUX KJITHH KaHaJbLiB HEPPOHY yIBTPACTPYKTYPHO 30UIBIIYETHCS
32 eJIeKTPOHHOI0 IIIIBHICTIO Ta TOBIIMHOKI BCiX KOMIIOHEHTIB MiTOXOHJpialdbHOI
MeMOpand. MakcuManbHUH MeMOpaHHUH eQeKT nii JaKkTOmpoTeiHy 3 copOiTom
Ha MITOXOHAPIT NPOSIBISETECS Yepe3 YOTHPHAALATE AHIB MiC/s eKCIIePUMEHTAIbHOT
OITKOBOI TPaBMH MIKIpH 1 ITOCTYIOBO (IBaALATH OOWH 1 TPUALATH THIB Mi3HIIIE)
3HHUKAE, 110 30IraeThes 3 MOMIIMIICHHSM 3arallbHOTO KIIHIYHOTO CTaHy. € BCi IiIcTaBH
BBa)KaTH, IO IOCHJICHA CTPYKTypali3allisi MITOXOHJAPIA € TapaHTi€l0 MOITHPEHHS
MITONTO31B Ta MiToariii, HaIMIpHUI XapakTep SIKUX MOXKEe NPU3BECTH 110 3arubeni
KJTITHH.

Kniouosi cnosa: tpaBma omiky mKipu, iHQY3iidHI PO34YHMHM, JIAKTONPOTEH
3 copbitom, HAES-LX-5%, cTpyKkTypHi 3MiHH, KOpa HUPOK.
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