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Studies on structural manifestations of ER-strageptosis and necrosis in endothelial cells of r@phemocapillaries
in experimental burn disease in rats (caused by Imjury of the skin with an area of 21-23% of thedy surface) have shown
indisputable protector and therapeutic advantadgest@venous colloidal hyperosmolar solutions Bifin over the isotonic
solution infusion, which was 0.9% NaCl solution.eTtmost vulnerable organelle in endothelial cellsgbhron hemocapillaries
in experimental burn disease and in detoxificatfmrapy performed is a granular endoplasmic ratioyltherefore an important
evidence of the used detoxification solutions efficis the nature of the ER-stress course. Undecahditions of intravenous
colloidal hyperosmolar solutions infusion (lactogia with sorbitol and HAES-LX-5%), normalizatiofi BR stress is observed,
accompanied by apoptotic changes of endothelil, dmit it is not accompanied by necrosis of enel@thcells. The consequence
of the endothelial cells necrosis in the kidney beapillaries is the formation of paravasal hemaygsaand lympho-leukocyte
infiltrates, which is evidence of impaired filtrati and reabsorption functions of the kidneys, dbkaseof the inflammatory process
progress in the kidneys.
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The work is a fragment of the research project “ploological features and changes of the digestigettorgans in
experimental skin burn injury”, state registratidtéo. 0119U101618.

It is recognized that the main factors of burn aése (BD) are endogenous intoxication,
dyscirculatory hypoxia and histotoxic ischemia [lTherefore, in the BD treatment, intravenous
detoxification infusion is used to prevent the depeent of severe toxic, hypoxic, and reperfusiamege
to cells and tissues, which efficacy is the subpéatinical and experimental studies [4, 10, 7, 8]

For this purpose, different types of crystalloiddaoolloidal solutions are used. Ongoing
discussions on the use of colloidal and crystaltmiitions have now turned to the debate on thienapt
type of colloidal solutions, which solutions based hydroxyethyl starch of different generation are
attributed to, but even they are subject to delatehe presence or absence of hydroxyethyl starch
nephrotoxic effects [10,1]. Determining the meckars of reactive and destructive changes of kideéy ¢
under the action of toxicants and factors of vesidiseases led to the revision in many aspectfi®n t
problem of nephrotoxic damage to the kidney andlvement of hemomicrocirculation changes, stress of
endoplasmic reticulum (ER-stress) in cells, nesragpoptosis, autophagy in this process. [2, B1912].
Meanwhile, the study of molecular and cellular mestations of ER-stress, apoptosis, and necrosis in
nephron hemocapillaries endothelial cells (HE)burn disease (BD) under the effect of various
detoxification solutions infusion has not receritgen the subject of special studies.

The purposeof the work was to study the structural maniféstest of ER-stress, apoptosis and
necrosis in nephrons HE in experimental burn des@asats under the effect of infusion: a typicaltonic
crystalloid solution (0.9% NacCl solution), complapotein-saline hyperosmolar solution (lactoproteith
sorbitol) and the recently developed hydroxyethsirah of the third generation colloidal-hyperosmola
HAES-LX-5% solution.

Materials and methods.Structural manifestations of ER-stress, apoptasisreecrosis in HE of
nephrons with BD in rats were studied under theafbf various detoxification solutions infusiommely:
0.9% NacCl solution, lactoprotein with sorbitol aHAES-LX-5%, on 105 white rat- males weighing 155-
160 grams.

The experiment on the burn injury, infusion of smos and a number of related study procedures
was performed on the basis of the problematic rebe&boratory of functional morphology and
development genetics at Vinnytsia Pirogov MemadXational Medical University, which is certified by
the State Pharmacological Center at the MOH of ldkréCertificate No. 003/10 dated 11.01. 2010) and
the laboratory of the Pharmacology Department atni$a Pirogov Memorial National Medical
University, which is certified by the State Pharwiagical Center at the MOH of Ukraine (certificiMe.
000679 dated 11.01.2008).

Keeping in the vivarium and all manipulations wittis were carried out in full compliance with
the provisions of the “General Ethical Principles Animal Experiments”, approved by the First Natb
Congress on Bioethics (Kyiv, 2001), with strict adince to the recommendations of the “European
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Convention for the Protection of Vertebrate Animélsed for Experimental and Other Scientific
Purposes”(Council of Europe, Strasburg, 1986).

The experimental rats were divided into seven gsqd animals in each): group | - intact rats;
groups Il, lll and IV - rats without BD inductiomhich were administered a separate intravenousimrfu
of 0.9% NacCl solution, lactoprotein with sorbitoldhHAES-LX-5% at the dose of 10 ml/kg; groups V, VI
and VIl - rats with BD, which under the same schemeee administered an intravenous infusion of the
studied solutions.

For BD modeling, an experimental burn skin injuy (vas performed by pressing four heated
copper plates (two plates on each side, each aieg 3.86 crf) for 10 minutes to the shaved lateral
surfaces of the rat's body, which were previousglg ior 6 minutes in water at a permanent tempegatu
of 100C C. To determine the damage degree in T, the sgvurdex was used, which took into account
the parameters of the burns area and depth, assvitle total skin area of the burned. The calicuiatata
show that T covered 21-23% of the animal body serfavhich was quite sufficient for the formation of
[I-11l degree burns, the development of moderateesgy burn shock, and the BD initiation.

Intravenous infusion of solutions at the dose ofrilikg was performed within 5 minutes into the
caudal vena cava after the catheter was insertddrwaseptic conditions through the femoral veine Th
course of infusion therapy lasted 7 days (the firtstavenous infusion was performed 1 hour after th
induction of T, subsequent injections were carnatdonce a day). Induction of T, catheterizatiorihaf
great vessels was performed under anesthesia chysattaperitoneal administration of propofol het
dose of 60 mg/kg. Biological sampling from rats faprphological examination of the kidneys was
performed under conditions of deep thiopental pdrdoneal anesthesia in 14, 21 and 30 days afteoil
histological and electron microscopic studies, slanpled biopsies were processed according to the
conventional method. Hemotoxylin-eosin staineddhigfical specimens were examined on an Olympus
BX51 microscope. Ultra-thin sections were made gi¢iKB-3 ultramicrotome (Sweden), contrasted on
copper support meshes with uranyl acetate anddei@de according to Reynolds. Electron microscopic
study was performed using PEM-125K electron micopsc

Results of the study and their discussiorthe performed study showed that T and BD caused by
it lead to significant structural changes in henpiltaries of the vascular glomerulus (componenthef
filtration apparatus) and hemocapillaries of thetpbular vascular network (PH) (component of the
reabsorption apparatus) of nephrons after 14, 2il 3hdays (at the stages of late BD toxemia and
septicotoxemia, which manifestations were largdfgad by timely infusion therapy). During this padli
of time, the process of destruction and structigstructuring in nephrons of experimental burnesl daes
not attenuate, but is only modified.

It is established that already 14 days after T utie conditions of 0.9% NaCl solution infusion
(rats of group V) manifestations of mosaic reactind destructive changes in blood vessels waliseli
stroma and parenchyma are registered. The dilatatid / or collapse of the blood-filled and / ofitm
lumens of the peritubular circulatory network véssend hemocapillaries of the vascular glomerulasaw
detected. The phenomena of interstitial edema awthrecytes diapedesis are observed. Particular
destruction of PH is recorded, as well as the féionaof paravasal edema, hemorrhage, lympho-leuieocy
infiltrates.

After 21 days of observation in the renal cortegafup V rats an interstitial edema was revealed,
which had mainly perivascular localization. Defotiba and destruction of the granular endoplasmic
reticulum (GER), vacuolation of the cytoplasm, gpattial exfoliation of the EH PH are observed.
Sometimes subtotal or even total destruction ofvt# in individual PH is observed, followed by the
formation of paravasal hemorrhages.

The lumen of most peritubular blood vessels igdillvith sludged erythrocytes. The presence of
PH with a destroyed wall and paravasal interstii@morrhages is combined with the occurrence of
hemolyzed erythrocytes and cellular detritus inltlreen of the nephron tubules with the damaged. wall
The erythrocyte hemorrhage site contains the retanainthe destroyed cells, therefore it is difftciml
most cases to determine the extent of damage tedhef peritubular blood vessels located in thega.
Attention is drawn to the hemocapillaries of theadar glomerulus, whose endothelial cover is lgcal
completely disintegrated by apoptosis (anoikisphef EH. The lumen of such microvessels is clouded b
apoptotic altered EH that have completely or pbytilost contact with the basement membrane. The
nucleoplasm and cytoplasm in such apoptotic EHtanglensed, the nuclear membrane is in many places
invaginated, chromatin in the state of marginalraggtion (fig. 1).

Under the conditions of intravenous infusion ofidégrotein with sorbitol (group VI rats), 14 days
after the T, nephrons PH are structurally preservee EH is characterized by the cytoplasmic zomati
which arises due to the organelle hypertrophy @& fhotein-synthesizing apparatus. In particular,
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hypertrophied, long, branched, but prone to pdrallecement to each other, expanded and filled with
small-globular contents granular endoplasmic rétitu(GER) localized in the adjacent to the nucleus,
elongated and thickened area of organelles. Thiphmzal, refined area of fenestra localizations® dong
and, as a rule, contralateral to the nuclear zétieeoEH cytoplasmic organelles (fig. 2.).

RS T el o e " e
Fig. 1. Hemocapillary of the vascular glomerulusthwi Fig. 2. Hypertrophy of the parallel tubes of theR5@Enarked with
disintegrated endothelial cover of the rat rendég®1 days after T under a single arrow) in the cytoplasm of the peritubwascular network EH
the conditions of administering 0.9% NaCl. 1 - auslof apoptotic EH; in the rat renal cortex 14 days after T under tlhaddions of
2- apoptotic body; 3- basement membrane; 4- chiettde; 5- podocyte administering lactoprotein with sorbitol. Electronnicrograph. Magn.
cytopodia. Electronic micrograph. Magn. 35000. 10000.

<

Electron microscopic studies of the renal cortexammals of group VI 14 days after T showed
that changes in all components of the filtrationriea occur in renal corpuscles, but they are less
pronounced than in rats administered 0.9% NaCltieoluThe enlargement of hemocapillary lumens of
the vascular glomerulus and their moderate blood flvere observed. In the nuclear zone, the EH
cytoplasm looks swollen, vacuolated and clearetiatmlear fenestration of the cytoplasmic areasamesn

In some peritubular areas (fig. 3), signs of irtiea$ edema (in the form of enlightenment of the
basic amorphous substance) are noted, as weltrasetiular edema, autophagic changes, vacuolation,
necrosis of the interstitial cells and individuat EVacualization and intracellular edema of EH also
observed without concomitant signs of perivascetilama and are the result of the vacuum transfosmati
of the tubules of the GER, whose membranes lose #teched ribosomes. This is combined with
manifestations of hemomicrocirculatory disorders.

~ v .4:, P TR P TR The results of the morphological study on the
- Rl structural components of the renal cortex 30 dégs a
0 Pl the T in group VI, indicate their high survivabjlit
Perivascular edema is insignificant, PH are pdytial
enlarged and blood filled. In the renal cortex ¢hare
hypertrophied renal corpuscles, some of them having
small sizes. The hemocapillaries of the vascular
glomerulus in the enlarged renal corpuscles are
located tightly and blood-filled. In hemocapillegief
vascular glomeruli, apoptotic (anoikis) changekf
AR 50 AL TS B 2 T are noted, but most of the renal corpuscles inr thei
Fig. 3. Intrace ma and vacuolation of BHhie rat . . s

renal cortex 21 days after T under the conditiohiactoprotein ultrastructure are similar to those in the conteds

with sorbitol administration. Electronic micrograpiagn. 25000. kidney.

Morphological study of the rat kidneys in group VI# and 21 days after T showed that
administration of HAES-LX-5% solution prevents ttievelopment of destructive changes in nephrons.
Morphological study of the rat kidneys in group Milith T under the condition of HAES-LX-5%
administration after 30 days of the experiment domes permitted to detect areas of renal cortekdba
not differ from those in the control (unburned) raais. The prevalence and mutual arrangement of
mitochondria, ribosomes, polysomes, GER tubules@widi complex in the EH indicate their coordinated
and adjusted functioning.

The studies performed have shown the absoluteiyp®msitlvantages of intravenous infusion of
colloidal-hyperosmolar solutions over infusion sétionic solution, which is 0.9% NacCl solution. Téer
are also differences in the influence on the repaiex structure of lactoprotein with sorbitol aHAES-
LX-5% in burned rats. We have found that the magherable organelle of EH in nephrons with BD and
detoxification therapy is GER. According to curreahcepts, GER (endoplasmic reticulum) is a mengran
network that extends throughout the cell cytoplasm is adjacent to the nuclear membrane.
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It is a site of protein synthesis and transpostagsembly and coagulation, protein degradation,
lipid and steroid synthesis, carbohydrate metabolisd calcium storage. GER consists of functional
subdomains that have unique biophysical structunéch requires coordination in response to chamnges
the intracellular environment. Proteins are syritegsin ribosomes that are attached to the membraine
the GER tubules. Once inside the GER tubules, im®tendergo post-translational modification and
acquire their correct three-dimensional shape gpskd). Excessive increase in protein synthesiteean
to overloading of protein coagulation mechanismth@&GER tubules lumens, which results in imbalance
of coagulation and accumulation of misfolded (falderoteins [1, 13], which causes the stress sthte
GER (endoplasmic reticulum stress or ER-stress) [2]

Recent kidney studies [15] have found that acutindy injury caused by renal ischemia-
reperfusion leads to accumulation of unfolded amsfotded proteins in the lumen of the kidney GER an
to development of ER stress. Under these conditimaonged ER stress activates the apoptoticiesith
pathway, eliminating dysfunctional cells. AccorditagM. Yanetall [15], modulation of ER stress imaé
cells can be ensured by successful implementafi@atberapeutic strategy for treatment of acutelren
disease. This is why it is now widely accepted tBRt stress plays a major role in acute and chronic
structural damage to the kidneys, but also promee#slar adaptation and nephroprotection [3, 15].

In our previous studies [8], the role of mitochdadn providing reactive rearrangement of nephron
epithelial cells in BD was established, as welhasrole of such phenomenon as mitophagy in tlisgss
[11]. The latest (as of publication date) literatueview [9] on cellular and molecular mechanisffirepal
toxicity discusses the role of mitochondria and G&Rhe signaling pathways of renal cell death, thet
role of ER stress in the regulation of renal EHthdaander the conditions of toxicant exposure remain
beyond the researchers’attention.

We have found that under the conditions of BD demelent (which component and factor is
endogenous intoxication), structural changes of@GBR occur in the EH of the vascular glomerulus and
the pretubular vascular network of nephrons. Unlderconditions of the applied detoxification sabais,
hypertrophy (expansion of the lumen and the brargcdiegree) of GER tubules overfilled with electron-
dense content, which, taking into account the mebebterature data, indicates the tension of prote
synthesis structural mechanisms and creation alitons for the adaptive [ER] stress developmehe T
second stage of the ER-stress development is 8w dbattachment of most ribosomes to the tubule
membranes of hypertrophied GER (which may indiGateattempt to restore normal EH function by
stopping protein translation).

Such a scenario of ultrastructural transformatisnsot a preventer of EH apoptosis, but it is a
preventer of necrosis. In the worst case of thesiBss scenario, GER tubules released from thehaita
ribosomes are fragmented into vacuoles that meitieesich other. The caused excessive vacuolation of
the cytoplasm results in the necrolytic death of Eiich is caused by both the deficiency of colyect
folded proteins and an excess of misfolded protésiasprovide a cytotoxic effect.

It should be noted that there is a continuing debathe research literature about the presence or
absence of nephrotoxic effects produced by infusigifoid-electrolyte-hyperosmolar solutions based o
hydroxyethyl starch of different generation [5, 1@]. The data obtained indicate the nephropratecti
properties of a new (based on third generationdyyaithyl starch HES 130 / 0.4) balanced HAES-LX-5%
plasma substitute, which provides a cytoproteaifect on the EH structure of nephrons in rats \Bith

The studies performed have shown the indisputaidéipe advantages of intravenous infusion of
colloid-hyperosmolar solutions over infusion oftmaic solution, which is 0.9% NaCl solution. There
also differences in the influence of lactoproteiithwsorbitol and HAES-LX-5% on the structure of
nephrons in burned rats.

The most vulnerable organelle of nephron EH in BId & the detoxification therapy performed
is GER, therefore an important evidence of the wkddxification solutions’ efficacy is the naturktbe
ER-stress in them. Under the conditions of intraeeninfusion of colloid-hyperosmolar solutions
(lactoprotein with sorbitol and HAES-LX-5%), ER-es$s is normalized, accompanied by apoptotic
changes in the EH, but it is not accompanied byEHeecrosis (which, by definition, is unprogrammed
randomized, and prone to unmanaged distributidheprocess).

The consequence of renal EH necrosis is the foomadf paravasal hemorrhages and lympho-
leukocyte infiltrates, which is evidence of impalfdtration and reabsorption functions of the kégs, as
well as the progress of the nflammatory proceghiénkidneys. Such structural changes are partigular
dangerous because, under the conditions of buragem®bus intoxication, the detoxification functioh o
the kidneys is impaired.

The prospects for further scientific research iis tield are to study the effects of different @iolal infusion solutions
on the structure of nephrons in various patholobaznditions.

178



| SSN 2079-8334. Csim meouyunu ma édionozii. 2020. No 2 (72)

1. Adams CJ

Kopp MC, Larburu N, Nowak PR, Ali MMBtructure and Molecular Mechanism of ER Stregeding by the
Unfolded Protein Response Signal Activator IREDrfErMol. Biosci, 2019; 6, 11. doi: 10.1111/fmol61®.00011

2. Cybulsky AV. Endoplasmatic reticulum stress, thdolded protein response and autophagy in kidiiegases. Nat Rev
Nephrol. 2017; 13 (11), 681-696. doi: 10.1038/nm2p17.129

3. Gallazzini V, Pallet N. Endoplasmic reticulunress and kidney dysfunction. Biol Cell. 2018; 11), (205-216. doi:
10.1111/boc.201800019

4. Huai-Wu He. Colloids and doi:
10.1213/ANE.0000000000002620

5. Kansir AS, Johansen JK, PederE®&n The effect of 6% hydroxyethyl starch 130/0.4 enal function, arteriol blood pressure,
and vasoactive hormones during radical prostatectamandomized controlled trial. Anesth Analg. 20120 (3),608-618. doi:
10.1213/ANE.0000000000000596

6. Keck M, Herdon D, Komolz LP. Pathophysiologyofburns.
10.1136/bm|.328.7453.1427

7. Kovalchuk O, Cherkasov E, Dzevulska |, RaminBkyKorsak A, Sokurenko L. Dynamics of morphologichlnges of rats
adenohypophysis in burn disease. Georgian Medieald\2017; (270),104-108. PMID:28972493

8. Lachtadyr TV. Structural changes of the rat kignortical substance in the long-term period dften injury of the skin under
conditions of HAES-LX_5% infusion. Emergency Mediei 2019; 5(100), 96-100. DOI: https://doi.org/T1.21/2224-
0586.5.100.2019.177023

9. Lillie Marie A, Barnett BS, Brain S, Cummingsh[®. Cellular and Molecular Mechanisms of Kidneyxitity. Seminars in
Nephrology. 2018; 39(2), 141-151. DOI: https://dai/10.1016/j.semnephrol.2018.12.004

10. Mohanan M, Rajan S, Kesavan R, Mohamed ZU, Ram&K, Zumar L. Evaluation of renal function tviidministration of
6% hydroxyethyl starch and 4% gelatin in major abit@l surgeries: a pilot study. AnesthEssays R&E9 2pr-Jun, 13(2), 219-
224. doi:10.4103/aer.AER_25

11. Pickles S, Vigie P, Youle RJ. Mitophagy andliya&ontrol mechanisms in mitochondrial mainten@anCurr Biol. 2018 Feb
19, 28(4), R170-R185. d0i:10.1016/j.cub.2018.01.004

12. Taniguch M, Yoshida H. Endoplasmic reticulumess in kidney function and disease. 2016 Opin K#gtypertens, 2016;
24 (4), 345-350. doi: 10.1097/MNH.0000000000000141

13. Wang M, Kaufman RJ. Protein misfolding in theleplasmic reticulum as a conduit to human disedature. 2015; 529,
326-335. doi: 10.1038/nature17041

14. Weiskopf RB. Lack nephrotoxicity of hydroxyelisygarch 130/0.4 when used in surgery. Anesthegyola015; 123(2), 482-
483. doi: 10.1097/ALN.0000000000000719

15. Yan M., Sho S, Guo C, Tang C, Dong Z. Endoplazmticulum stress in ischemic and nephrotoxictaddadney injury.
AnnMed, 2018; 50 (5), 381-390. doi: 10.1080/078588018.1489142

the Microcirculation. nésthesia and Analgesia. 2017; 126 (5): 1.

Witerd\Wochenschr. 2009; 159, 327-336.doi:

CTPYKTYPHI ITIPOSIBU ER-CTPECY
B EHAOTEJIOHNUTAX TEMOKAILJISIPIB
HE®POHIB IIPU EKCIIEPUMEHTAJIBHIN
OIIIKOBII XBOPOBI V II[YPIB
Jlaxtagup T.B., Yepkacos E.B., fipemenxo JI.M.,
I'padosuii A.H., Hlenitbko K.B.

CTPYKTYPHBIE TPOSIBJIEHUSA ER-CTPECCA

B OHJAOTEJUOUUTAX TEMOKAIMAWILJISIPOB
HE®POHOB IIPU DKCIIEPUMEHTAJIBHOM
07KOIrOBOM BOJIE3HHU Y KPBIC
Jlaxtaaeip T.B., Uepkacos J.B., SIpemenxo JI.M.,
I'padosoii A.H., lllenutbko K.B.

[poBeneni nocmipKeHHS CTPYKTYpHHX MposiBiB ER-
CTpecy, amonTo3y 1 HEKpOo3y B CHIOTENIAIBHUX KIIITHHAX
reMo KamimspiB  HedpoHIB IIpM eKCIIepHMEHTAIbHIMN
OmiKoBii XBOpoGi y 11ypiB (BUKIIHMKAHOI LIJIIXOM HAHECCHHS
OIMiKOBOT TpaBMH IIKipH ruiometo 21-23%moBepxHi Tina)
3acBimumin  Oe3yMOBHI INPOTEKTOpHI Ta JiKyBajbHI
MMO3UTHBHI MepeBark BHYTPIIHBOBEHHOT iH(DY3ii KOI0igHO-
TIIepOCMONSIPHUX PO3YMHIB HAJ 1HQY3i€l0 i30TOHIYHOTO
po3zuuny, sikum € 0,9%po3zunn NaCl. Haii6insm Bpasnusoio
OpPTaHeNol0  CHAOTCNIANbHUX  KIITHH  TeMOKaILIpiB
HE(QpOHIB TP EKCIEPUMEHTANBHIN OMIKOBid XBOpoOiTa
3IiMCHEHIH JIe31HTOKCUKALWHIA Tepamii € TpaHyJspHa
SHJOIIa3MaTHYHa CiTKa, TOMY B&XKJIMBHM CBiJUEHHSIM
e(peKTUBHOCTI 3aCTOCOBAHHUX N1€31HTOKCHKAL[IHIX
po3unHiB € xapaktep nepebiry B Hux ER-<ctpecy. 3a ymon
BHYTPILIHEOBEHHOI iH(Y3il KOJOIIHO-TiMepOCMOIISIPHHUX
po3uuHiB (TakTonpoteiny 3 copbitomom Ta HAES-LX-5%)
BinOyBa€eThCA HOpMaJIi3amis ER-ctpecy, o
CYIIPOBOJDKYETHCS allONTO3HUMH 3MiHAMU €HJIOTETialbHIX
KJIITHH, ale  HE  CYNPOBOMXKYEThCI  HEKPO3OM
CHIOTETiaTBHUX KJIITHH. Hacninkom HEKPO3y
SHIOTEeTIANIBHUX KIITHH TeMOKAIUISIPIiB HUPOK € YTBOPEHHS
rnapaBa3allbHUX KPOBOBWJIMBIB Ta JiM(O-JIeHKOLUTAPHIX
iH}IIBTPATIB, WO € CBiIYCHHSAM MOpPYLICHb (inbTpauiiHol
Ta peabcopOuiitHol (GYHKII HHPOK, a TaKOX IPOrpecy
3aMaJIbHOTO MPOLIECY B HUPKaX.

Kirouosi cJI0BA: OITIKOBa XBOpOOa,
JIe31HTOKCHKAIIHHI PO3UNHH, TEMOKAILIIPH HE(POHIB.

Crarrs Hapgiiinoia 24.06.201%.

IIpoBeneHHBIE HCCIENOBAHUSA CTPYKTYPHBIX IPOSBICHUH
ER-crpecca, amonTo3a u Hekpo3a B SHIOTEIHAIBHBIX KIETKAaX
TeMOKaIMIIIIPOB He()POHOB P IKCIEPUMEHTAIBHOM 05KOTOBOH
6osie3HH y Kpbic (BBI3BAHHOW HAHECEHHEM OYKOTOBOI TPaBMBI
KokH  iomanpo  21-23% 1oBepXHOCTH Teja) IOoKa3aid
0e3yCcl0BHBIE MPOTEKTOPHbIE U JIEYEOHBIE MOJOXKHUTEIbHBIE
MIPEeUMYIIeCTBa nHQY3UH  KOJUIOUAHO-THIIEPOCMOIISIPHBIX
pacTBOpoB Haj nH(Yy3HEil N30TOHHMIECKOTO PacTBOpPa, KOTOPBIM
sieistercst 0,9%pactBop NaCl. Haubornee ys3BuMoii opranesnioi
SHJOTEIHAIBHEIX KJIETOK TI'eMOKAIIUIIPOB He(QpoHOB IpH
OKCIIEPUMEHTAIBHOM ~ OXKOTOBOH  0ONe3HHM B YCIIOBHSX
OCYILIECTBJICHHOH [E3MHTOKCUKAIMOHHOW TEpariy SBISETCS
rpaHyJsIpHasl OSHIOIUIa3MaTHYeCKas CEeTh, IOATOMY Ba)KHBIM
CBHUJIETENILCTBOM 3(G(PEKTHBHOCTH NPHUMEHSAEMBIX IE€3UHTOKCH-
KaI[MOHHBIX PacTBOPOB SIBJISETCS XapakTep TeueHus B HUX ER-
ctpecca. llpm  uHOY3MH  KOJUIOMZHO-THUNEPOCMOJSPHBIX
pactBopoB (makromporenH ¢ copburonmom u HAES-LX-5%)
MIPOUCXOAUT HOpMaJIM3aLus ER-ctpecca, KOTOpast
COIPOBOYKIACTCS AITONTO3HBIX M3MEHEHUSIMU SHIOTEIHAIBHBIX
KJIETOK, HO HE COINPOBOXKAAETCS HEKPO30M OSHIOTEIHAIBHBIX
KJIeToK. Pe3ynbraroM HeKpo3a OSHIOTEIHANIBHBIX  KIETOK
TeMOKaIHIISIPOB MOYEeK CTaHOBUTCS oOpa3oBaHue
napaBa3albHAX KPOBOM3IMSHUNA M JUM(O- JeHKOLUUTaPHBIX
HHQUIBTPATOB,  YTO  CBUIAETENBCTBYET O  HapyLIEHHH
($uIBTpaMOHHON U peadcopOIMOHHON (DYHKIINH TTOYEK, a TAKKe
0 Iporpecce BOCIANUTENFHOTO MPOIecca B IMOYKaXx.

KnroueBnie cjaoBa: 0JKOTOBast 60JIe3HB,
JIe3NHTOKCUKAIMOHHBIE PAaCTBOPHI, FEMOKAIIMIIIIPEI HEPPOHOB.
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