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CONCEPTUAL BACKGROUNDS OF RADON BALNEOTHERAPY-RELA TED LIVER
RESTORATIVE MORPHOGENESIS IN EXPERIMENTAL AUTOIMMUN  E DAMAGE

The experiment was conducted on nonlinear whiteureatnale rats. Conducted lectin histochemical stetgtron
microscopic, morphometric and method of statistieaslalysis. Experimentally proved sanogenetic efficaof radon
balneotherapy autoimmune liver damage as analofjaatoimmune hepatitis, namely - braking of lympyiiz autoagression
and its consequences, and especially manifestatiotive of restorative morphogenesis through adamicg and
immunomodulatory (with increased of suppressorsymtoperties of radon.
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The publication is a fragment of RW "Morphofunctibstudies of spontaneous and correcting regenenativhen
experimental pathological conditions”, state regitibn number 0109U004935.

From the standpoint of practical medicine topicgala nature and regularity of the recovery
morphogenesis of organs. It is a universal basisdnogenesis that are manifestations of indivickativity
of body, organically linked with the severity ofssgmic and local adaptive or compensatory reactiosts
occur in response to extreme factors. Reducing moggnesis, in fact regeneration - necessary pyopért
living should be considered as a separate phenomahadaptation [13, 14]. The ability to increake t
adaptive properties of the body, to make adaptalglzing structures of the body seen in the actibnatural
physical factors used in balneology, particules thal effectiveness of radon water.

For a long time inefficient determined, but conéiatthe traditional treatment of recurrent chronic
diseases with developed autoimmune background. @sehses should be considered as medical andl socia
burden that requires frequent repetition ratesebfibilitation medical therapy. And the proportidnsach
pathology increased, including via polypragmassnodern medical practice. In this issue fits knovimazal
form of liver disease - autoimmune hepatitis (AthBt on the prevalence amounts to 20% of the ¢atds of
chronic liver disease. The essence of diseasdiged to weaken immunoregulation. In the developroen
autoimmune reactions decisive role is played bypmagsor activity of immunity. In patients decrea3ed
suppressor subpopulation of T-lymphocytes, so patBnautoreactive B-lymphocytes begin to reacbvmn
tissue antigens. The absence of opposition frorithgppressor leads to uncontrolled IgG products.for
the autoimmune process in the liver is typicalahsence of suppressor activity in connection withosure
to T-suppressor autoimmune complexes that block dwetivity. Therefore, concerning the treatment of
patients with autoimmune disorders should be cemsitithat immunosuppressive therapy should concede
methods, activating cellular immunity, raising tthesired prestige of T-suppressor directed to itibibiof
autoimmune process and activation of genetic lmhsexovery morphogenesis. Such response of thelimam
system is formed in the body under the influencewh radon baths.

The aim was prove on the model of autoimmune liver damiageats damping lymphocytic
autoagression against hepatocytes and activatibeiofrecovery morphogenesis under term of ra@insb

Materials and methods.Experiments conducted on nonlinear mature white +amales aged 3
months with initial body weight 180-240 g. Animalgere divided into 6 groups:Group 1: rats with
experimental autoimmune liver damage, which didpsstorm any additional actions; Group 2: rats with
experimental autoimmune damage that obtained radtms under the scheme resort recommendations;
Group 3: rats with experimental autoimmune damdgé teceived baths with river water under the
scheme of resort recommendations; Group 4 (contaty that underwent radon bath under the scheme
of resort recommendations; Group 5 (control, compae): rats that received baths with river water
under the scheme of resort recommendations; Groypo#trol): rats that were not subject to any
additional actions. To simulate the autoimmune e@sscin the liver of animals were injected
subcutaneously complex hepatic antigen with incetepadjuvant (by Vitebskii) in quantities and tiignin
schemes that guarantee sustainable sensitizalimmagting the possibility of desensitization.

After 1 month from the start of sensitization o€ trats in group 2 was performed baths with
radon water at a temperature 370C for 20 minutlee.cbntent of radon in water amounted 0.5-1.5 kBq/I
which corresponds poorly radon water and providesramum total body irradiation [6, 8]. Similarly,
rats 3rd group - baths with river water. These pdoces were repeated at intervals of 1 day for @timo
(total 14 bathrooms). After 2 months performed seéc@ourse of balneotherapy to thereby rats,
according with radon and without radon also witbire month with interval 1 day between baths (total
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14 procedures). After 1, 2, 4 and 5 months afterltbginning of sensitization of rats taken outhaf t
experiment, took material for histological, eleatnmicroscopy and lectin histochemical subjectsalln
cases, material was taken from the left lateraé lobthe liver. Rats of 4th and 5th control grotipast
obtained radon baths or baths with river water fomonth and again after 2 months, derived from
experiment to further research in the same terntiseasats from groups 1-3.

Research methods: histological, histochemicalrde@ising four panels of lectins: peanut lectin
(PNA); ricinus lectin (RCA); soybean lectin (SBAgctin wheat germs (WGA)), histochemical, electron
microscopic, morphometric.

Statistical analysis of the data was performedgisiandard package "Statistica6.1". Evaluated
the accuracy of distribution characteristics focheaf the received variational series. Calculated:
arithmetic mean, standard deviation, average efie. reliability of differences between the valwds
micrometer values determined by the Student'srimite

Results and discussionHistological study. After 2 and 4 months after Sgpation of rats of
group 1 there was "invasion" of autoagressive lyogptes, accompanied by sharply expressed
degenerative changes and necrosis of hepatocyteboss connections of hepatic plates, mainly in the
central and peripheral zones of particles, whictyfgcal for lobular hepatitis. Revealed a largenier
of plasma cells of varying degrees of maturity. lkgathe background of apparent alteration observed
poorly expressed regenerative response of thepi@snchyma and stroma in the form of hypertroghy o
hepatocytes in different zones of lobes, availallel core hepatocytes, often near the boundariieof t
plates, and fibroblast accumulation in the portal septal areas.

In rat liver 3rd group was defined also active |yropytic autoagression, fatty and vacuolar
degeneration and widespread necrosis of hepatooytts violation connections beams, plasma
accumulation of portal tracts and parenchyma labinieareas of necrosis of hepatocytes and congestio
of active fibroblasts in portal areas. In compariggth that in the liver of rats in group 2 at #ed of the
4th month after sensitization proved much smalbek ot so pronounced changes as in rats of grotiptal
architectonic of hepatic lobules was saved, anthanbackground defined short rows of hepatocytigs w
degenerative and necrotic changes among which laesged single cells. Weak proliferation of fibrats
observed in portal tracts. At the end of the 5Stimthamicroscopic structure of liver recovered evesren
necrosis did not detected. Only sometimes in imldial hepatocytes were isolated lymphocytes. Sikes o
hepatocytes increased, there are dual core hepescayd hypertrophied stellate macrophagocytes.

Analyses of morphometric studies have convincirdgynonstrated the effectiveness of the use of
radon baths in the correction of autoimmune chamydbke liver. Thus, Table 1 shows the dynamics of
increasing the relative amount of intact hepatacgied decrease the relative volume of damagedduyped
in three areas of hepatic lobules of rats in g@wpith experimental pathology and radon correciiothe
projection of 100% used similar indicators in &l of group 1 (autoimmune damage without corosdti

Table 1
The relative amount of intact and damaged hepatocegs in different zones of hepatic lobules of rats
with experimental pathology and correction of radon

Terms of research Areas of lobes Intact hepato¢¥t@s | Damaged hepatocytes (%)

Center lobular zone 104,5 81,4

2 months Peri lobular zone 104,6 74,8
Intermediate zone 105,0 84,8

Center lobular zone 115,8 55,3

4 months Peri lobular zone 119,4 59,6
Intermediate zone 118,9 63,9

Center lobular zone 138,5 35,5

5 months Peri lobular zone 139,1 37,0
Intermediate zone 160,8 33,0

Electron microscopic at the end of 1 month from dteet of sensitization in rats of group 1 in the
cytoplasm of hepatocytes revealed a significaniractation of fat inclusions and a large numberazfuoles.
The structure of mitochondria changed: found conggaosmiophil matrix, cristae destruction. Numbkr o
grains with glycogen sharply reduced. After 2 menih the cytoplasm of hepatocytes determined
pyknomorphous nuclei with irregular contours, edtghperinuclear spaces; no nuclear pores.

After 4 months among hepatocytes with a significamount of fat inclusions appear "dark
cells". The cytoplasm of these cells has a higleteda density and no nucleoli in nuclei. Near these
hepatocytes observed lymphocytes and neutrophatBn&d destructive changes in sinusoid wall.
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After 5 months after the beginning modeling autoumen liver damage appear "dark"
hepatocytes with deformed nuclei and nuclear mengbrmvagination. In the cytoplasm detected
accumulation of fat inclusions, no organelles @irthemains determined.

In rats of 3rd group after 2 months after the fustrse with river water baths ultrastructural
signs of damage hepatocytes preserved. In thedptagm: inclusion of fat and enlightened vacuoles o
various sizes; structure of mitochondria - brokEnlightenment of bile capillaries expanded. Similar
changes in rat liver in the 3rd group and afterchths.

In rats of group 2 after one course of radon battike cytoplasm of hepatocytes decreases the
amount of fat inclusion, the structure of mitochvadremains. In the vascular wall ultrastructural
changes are not determined. After 4 months thetsiri of the nucleus and cytoplasm of hepatocybés n
changed. Mitochondria look normal and are locatedhie cytoplasm in groups, there are grains of
glycogen. Restores microvilli epithelium of bilepiéaries. On the vascular surface of hepatocy&reth
are plural microvilli, indicating the capillary agty of metabolic processes that ensure the attimeof
intracellular regeneration of hepatocytes. Aftee thecond course of radon baths ultrastructure of
hepatocytes is restored. Their cytoplasm is fubbrgfanelles, in nucleus are large nuclei, the eladofic
reticulum membrane surface have a lot of ribosomi®chondria with moderate osmiophil matrix and
clear cristae. Bile caplllarles I|m|tedrb"Ry desmosboontacts (Fig. 1).

IR s ¢ %3 This condition of hepatocytes fits their active

m: 2 ", el e i, N \‘,.I operation. There are also "young" hepatocytes with
‘ L L e s URE normal organelles structure, with  hypertrophied
b 4 9 S e »\"ﬂ,} ““ nucleoli and numerous pores in karyolemma. In the
™ "r A S __*-1’_,5 "W cytoplasm there are some grains or clusters of
(9 TR R Y \'-‘.;;i 2 rﬁ{ glycogen. Thus, electron-microscopic study showed
-, Y : 3 a8 ’*I-'_-'.‘.\:: P ;(q | that radon baths contribute to the development of
P L (= 1 OEELE 4 o _":. . intracellular regeneration and recovery
‘ %% Yo W ) 1 A .~ ultrastructure of hepatocytes. It has been observed
ok -a% ' 4" L S 5 after the 1st course of treatment. A second course
2.5 M, A o ‘T\g ‘% .=\ = ofradon baths made stabilizing effect adjustment.
, ;..*\ !:5} A L;‘ According to our observations, in rats 1st and
O . st i 4th groups detected  accumulation  of - all
il T AN .. " investigated lectin receptors, both in parenchymal

Fig. 1. The ultrastructure of rat hepatocytes afugr2 and vascular structures. Change of receptor activit
after 5 months after the beginning sensitizatiotecton of glycoconjugates oncell membrane in the
diffraction pattern. Increasing x 17000. Denotatidh - cytoplasm of hepatocytes and macrophages in
Bgﬁ'ﬁ&’;eir'sggggrtf?wgﬁ d”eli/‘ia'leoogieg éng’gggsémd”n: endothelial cells in the epithelium of the bile tuc
tubules, 5-a|argé number of mitochondria. and portal _tracts connective tissue cells occurs

gradually with the growth of pathological process.

In the WGA lectin receptors sialic acid residueackd from glycopolymers, so in hepatocytes and
other liver structures appear absent in normabglgtymers with final residue N- acetyl D- galactosze.

At the same time in rats of group 2 after comptetine first treatment course radon baths and
even more significantly after the second courseeiesl normalization of histological topography and
guantity of lectin receptors of WGA and SBA in stituctures, except for connective tissue stroma.

This dynamic especially demonstrative in the stofdlectin receptors SBA. In control rats of 6th
group these lectin receptors expressed on staitaierophagocytes only. At the same time in rats of
group 1 SBA lectin receptors are found in all pahgmmal and vascular structures of the liver, nahia
form of traces, and in large amount. Similar changestological topography and quantity of lectin
receptors PNA in rats found in 1st and 4th groupsats of 6th group these biopolymers absentlin al
cell elements of lobules, except endothelium céneaous and in rats of 1st and 4th groups they are
expressed in large numbers mainly stellate macgmtytes, endothelial sinusoids in the epithelium of
the bile duct and in the cells of the connectigsue of portal and periportal zones. In rats otigr@
observed normalization of receptor expression neBfNA (differences are statistically significant, p
<0.05). Dynamics of changes RCA lectin receptoffedint by opposite direction. In rats of 6th group
they are in large numbers expressed in stellateaphagocytes in central venous endothelial lobaies
other structures with the exception of hepatocyid®re their expression was insignificant.

At the same time in rats of group 1 RCA-positiveoamt of biopolymers is reduced in all
structures and in hepatocytes and endothelial sidsislisappear.
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In rats of group 2 after the first course of ratbaths increasing number of lectins RCA receptors in
all structures except the cells and fibers of loomenective tissue stroma. However normal values ot
reach this figure. After the second course the munalb receptors lectins RCA even more increaséks, st
remaining below normal. In the cells and fiberdhef connective tissue stroma loose stored express$io
these receptors.

Referring essentially of structural renewal of liwer in animals with experimental autoimmune
liver damage without correction and radon balnewipy it must be said that the phenomenon of
regeneration in damaged tissues are regulated muima system. The last is not only a inducer that
triggers the regenerative process but also aggpslator, changing the expression of intracellolacell
regeneration. T-cells in the dynamics of regenenatealize their morphogenetic potential [15]. Restl
function and / or the number of T-suppressor léadsolation of immunological tolerance and ensgrin
the proliferative stage regenerative process [3lddd baths perfectly play the role of
immunomodulators, influencing the (more preciseigder the influence of alpha radiation) observed
inhibition activity of Langerhans cells in the epidhis [12]. This induces the development of toleeaii
lymphocytes skin. Prolonged effect relatively weaakliation causes some kind of hyperstimulation of
lymphocyte multiplication and particularly T-suppsers. Electron-microscopic evidence of intracatiul
regeneration of hepatocytes and, in particularntifiéng "young" hepatocytes means that radon
immunotherapy increases morphogenetic potentiall-bfmphocytes and macrophages of the liver
contribute to its manifestation, which stimulatesacellular and cellular regeneration [15].

D))k

1. When you enter complex liver antigen (Vitebskiéthod) in the liver of rats developing pathologica
process that has structural features of autoimndangage.

2. Radon baths are an effective method of sanoigeo@trection. This is confirmed by morphological
and morphometric studies. Expression lectin histatbal markers also normalized.

3. Baths with river water have no therapeutic éffétorphological changes in the liver in this case
similar changes as without treatment in all terinstady.

Prospects for further research lies in the fact that further comprehensive use lectin histochemical, immunological,
electron microscopy, immunohistochemical and mompdtoic methods of research materials conducted raxpats more fully
define the components mechanisms of patho- andrsapbogenesis in the dynamics of autoimmune lisetage.
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KOHIEIITYAJIbHI OCHOBHU BITHOBHOI'O
MOP®OI'EHE3Y NEYIHKMU II1/] BININBOM
PAJIOHOBOI BAJIbLHEOTEPAMNII ITPU
EKCIIEPUMEHTAJIBHOMY AYTOIMYHHOMY
HNOIKOI>KEHHI
€roposa T. M.

ExcriepuMeHT TNpOBeJeHO Ha OLTMX HEeMiHIHHUX
CTaTeBO3PLIHX Iypax-CaMIisiX. IpoBoanmu
JIEKTHHOT1CTOXIMIYUHI JIOCITiKCHHS, CJICKTPOHHO-
MIKpOCKOIIuHi, MOP(HOMETPHUIHI Ta METOJ CTATUCTUYHOIO
aHamizy. EKcHepHMEHTaJbHO JOBEICHO CAHOICHETHYHY

II€BICTh  pazoHOBOI  OanbHeoTepamii  ayTOIMyHHOTO
MOIIKO/UKEHHST IeUiHKM SK  aHajora ayTOIMyHHOTO
rermaTury, a caMe — TaJbMyBaHHSA JIMQOIMTapHOI

ayToarpecii Ta il HaCcJiKiB, i 0COOIMBO, IIPOSBH AKTUBHOTO
BiTHOBHOrO Mop(oreHesy 3aBISKH aJalTOTCHHUM Ta
IMyHOMOZYJSITOPHUAM (3 MOCHICHHSIM CYIPECOPHOI JIAHKH)
BJIACTUBOCTSIM PaJiOHY.
KnrouoBi cioBa: remarouutd, diMdormTapHa
ayToarpecisi, paJJOHOTepaIris, BITHOBHHI MOpQoreHes.
Crarrs Hagifinora 11.01.2016.

KOHIENTYAJIbBHBIE OCHOBbBI
BOCCTAHOBUTEJIBHOI'O MOP®OI'EHE3A ITIEYEHHU
MO JEMCTBUEM PAJIOHOBOM BAJTBHEOTEPATINH

IIPU SKCHEPUMEHTAJIBHOM AYTOUMMYHHOM

MNOBPEXJIEHUU

Eroposa T.H.
OKCIIEpUMEHT TPOBEAECH Ha  OeNbIX  HEeIWHEHHBIX
MIOJI0OBO3PEIIBIX KpbICax-camIax. IpoBoaumu

JIEKTHHOTHCTOXUMHUYECKHUE, 3JICKTPOHHO-MHKPOCKOIMYECKHE U
MOpGOMETPHUUCCKHE HCCICIOBAHUS, a TAKXKe HCIOJIb30BAIH
METOJBl  CTATHCTUYECKOTO  aHaiM3a.  OKCICPHUMEHTAIBHO
JIOKa3aHO CaHOTCHETUYCCKOE BJIMSTHHE PpagoHOBOI
OaJbHEOTEepaluy ayTOMMMYHHOTO ITOBPEXKICHHUS IEUCHH Kak
aHajora ayTOMMMYHHOTO TelaTHTa, a MMEHHO — TOPMOXKEHHE
TuM(OIMTAapHON ayToarpeccud M ee IOCIEACTBHUM, 0COOEHHO
NPOSIBICHHUS aKTHBHOTO BOCCTAHOBMTENBHOrO MopdoreHesa,
Omaromaps amanTOreHHBIM M HMMYHHOMOIYJATOPHBIM  (C
YCHIICHHEM CYIIPECCOPHOTO 3BEHA) CBONCTBAM Pa/loHa.
KnroueBble  cioBa:  rematomuthl,  JUMQOLMTApHAS
ayToarpeccus, paJloHOTEPAITHsl, BOCCTAHOBUTENBHBII MOp(OreHes.
Penensent Bonkos K.C.
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COULOMB INTERACTIONS AT THE SILICON WIRE-NERVOUS Tl SSUE INTERFACE

Publication is based on the research provided kg dhant support of the State Fund for Fundamentdearch of
Ukraine (project # F-64/29-2015).

In the past decade the “silicon crystal-nervousuts interface has been attracting huge interest
due to the possibility of its application for new@mputing and regenerative medicine. The key
challenge of this research is to understand thehamsms of the interface formation, and thus to
prespecify properties of the interface and its aflen. Despite nhumerous researches there is no clea
definition of these mechanisms up to date. Hergmesent the study of the “silicon wire-nerve tissue
interface formed both in vivo and in vitro experm® We have shown experimentally that there is a
very good electrostatic adhesion of a nerve tissigdicon wire in the living organism and in a med,
close to the physiological environment, as welkog interaction between the constituents of the
interface was found to result from Coulomb mutu#iaation of the oppositely charged surfaces of the
nerve fiber and silicon wire. We measured the serfdensity of the charge at both surfaces of the
interface using dual-gated SOl-nanotransistors.e $arface density of positive charge at the nerve
membrane and the surface density of the negatiargeht the silicon wire were found to be ~2X3€hr
2 and ~1x1&%cm?, respectively. We analyzed Coulomb interactiorthatinterface during propagation of
a nerve impulse and concluded that nerve impulsddanitiate a flexural wave in the nerve fibeddn
generate an electronic surfacial wave in a spaeegehregion of silicon wire. Moreover, the flexural
wave has to provide metabolism in the nerve fibet, dereby, vital capacity of the interface. On the
other hand, the electronic wave in the space-chagjen of silicon wire allows using it for extrdicgar
recording of neuronal signal.

The interface of living-nonliving matter has becomesubject of research in many fields of
science. Study of the restoration of normal agtiwt an injured or diseased human nervous system
attracts special attention. Intensive researchi;drea became more active several years aga [Li§]
evident that integration of living organisms withnttional materials can create intelligent nanad an
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