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MeTonaMu 3JCKTPOHHON, ONMTHYECKOU, Ja3€PHONH MHUKPOCKOMUHU B COYCTAHHH C KOMITBIOTEPHOH MopdomeTpueil mokazana
Moposiornueckasi HHGpOPMaTHBHOCTD (hpaKTaIbHON Pa3MEPHOCTH IS OLICHKH OOIIEr0 COCTOSIHUS TKaHel poToBoii nosoctu. [TokasaHo,
4TO IIPUMEHEHHE J03HPOBAHHOTO KPHOBO3JCHCTBHS BE/IET K YCHIICHUIO TPAHCIIMTO3a, OBBILICHUIO JTAOMIBHOCTH, (paKTaaIu3aliu

YABTPAaCTPYKTYPHBIX 3JIEMEHTOB reMaTOCaIMBApPHOTO Oaphepa.
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MeTtonaMu eeKTPOHHOT, ONITHYHOT, JIA3¢pHOT MIKPOCKOITiT B IOEIHAHHI 3 KOMIT FOTEPHOI0 MOp(oMeTpieto qoBeaeHa MOp(hOoIoTriuHa
iHpOpMAaTHBHICTB (paKTaNIbHOT PO3MIPHOCTI IS OL[IHKH 3arajibHOr0 CTaHy TKaHHH pOTOBOI mopoxxHUHU. [Toka3aHo, 1110 3aCTOCYBaHHS
JI030BaHOTO KPiOBILIMBY BEJE 10 IIOCHIICHHS TPAHCLUTO3Y, i IBULICHH J1a0iIbHOCTI, hpakTanizamil yIbTpacTpyKTypHHX EIEMEHTIB
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With the methods of electron, optical, laser microscopy in combination with computer morphometry there has been proved
morphological informativeness of fractal dimensions to estimate a general state of the tissue of oral cavity. It has been shown that the
application of dosed cryoeffect leads to the strengthening of trans-cytosis, increase in lability, fractalization of ultra-thin elements of

hematosalivary barrier.
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CoBpeMeHHbIE TEXHOJIOTUH U (PyHIaMEHTaIbHbIE
WICCIIEIOBAHMSI KPUOMEUIINHBI 00y CIIOBHIIH IINPOKOE
MIPUMEHEHNE KPUOBO3EHCTBUI B KOMIIJIEKCHOM JIeue-
HUM CTOMATOJIOTUYECKUX 3a00J1€BaHII BOCTIAIUTEIb-
HOT0, AUCTPOPHUIECKOTO U OIyX0JICBUIHOTO XapaKTepa
(rumepTpodraecKuii THHTUBUT, TeHepaTn30BaHHbIN MTa-
POIOHTHT, A1myauc 1 ap.) [3]. B amaraocTrke u narore-
He3e TaKoro poja 3a00JIeBaHU COBPEMEHHAs Teope-
THUYECKasi MEIUIIMHA BCE Yallle UCTI0JIb3YEeT OCHOBHBIE
MapajurMbl TEOPUH JIETEPMUHHPOBAHHOTO Xaoca U
(paxranpHOI Mopdomorum [12].

Kpuoo3zaelicTBue npakTHYECKH JIUILIEHO IPOTUBO-
MOKa3aHMUi, He OTPa)KaeTcs Ha 0OIEeM COCTOSHHUH I1a-
LIMEHTa, SBJSSCh METOJIOM BbIOOpa Y OOJBHBIX C T-
KENBIMI COMAaTUYECKUMH U CHCTEMHBIMU 3a001eBa-
HUSIMHU (TeModuiusi, TpPOMOOIMTONICHHYECKas Myp-
mypa, reMopparudeckuii Backyaut u ap.) [3]. B to
K€ BpeMs1 B KPHOXHUPYPTHH HE YACISIOT JOIDKHOTO BHU-
MaHUsl HATMYHIO BOKPYT SApa KPUOJAECTPYKIUHN 00-
LIMPHOM MOTPAaHUYHON 30HBI YMEPEHHO OXJIAXKIEHHON
TKaHH, KOTOPYIO MOYKHO ONPEeJIUTh KaK THIIOTEpPMHU-
yeckas nenymOpa (moiyteHs). B odnactu menyMOpsI
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Contemporary technologies and fundamental stu-
dies of cryomedicine have stipulated a wide application
of cryoeffects in a combined treatment of dental disea-
ses of inflammatory, dystrophic and tumor character
(hypertrophic gingivitis, generalized periodontitis, epulis
etc.) [3]. In diagnostics and pathogenesis of these
diseases the modern theoretical medicine has used
more often the main paradigms of the theory of deter-
mined chaos and fractal morphology [12].

Cryoeffect is practically deprived of contraindica-
tions, does not affect a patient general state, being the
selection method for patients with severe somatic and
system diseases (hemophilia, thrombopenic purpura,
hemorrhagic vasculitis ezc.) [3]. At the same time in
cryosurgery there has not been paid a proper attention
to the presence of a wide boundary zone of moderately
cooled tissue around the cryodestruction core, which
may be defined as hypothermal penumbra (half-shade).
In penumbra area in a whole there are kept an
energetic metabolism and mainly functional but not
structural changes are present [1]. Penumbra is a basic
target of stroke therapy [1], including use of hypother-
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B LIEJIOM COXPAHSIETCsl SHEPreTHUECKUH MEeTa00IN3M
U IPUCYTCTBYIOT B OCHOBHOM (DYHKLIMOHAJIbHBIC, A HE
cTpykTypHble m3mMeHenus [1]. [lenymOpa — raBHas
MUIIIEHb TepParuy HHCYIBTA [ 1], B TOM YHCIIe C HCTTOTb-
30BaHHEM TMIIOTEPMHHU KaK BO3IACUCTBUS ultima ratio.
Ho ipu kpuonectpykiuu neaymOpa, BO3MOXKHO, cama
SIBIIICTCS ““TEPANeBTHUECKOM 30HOM ™ JIeue0HOM THITO-
TEPMHUHU, CTUMYIHPYS PETYIATOPHbIE CUCTEMBI Opra-
HU3Ma. DTO IOJIOKEHHE OCHOBBIBACTCS] HA aHAJIM3e
JOCTOBEPHBIX IAHHBIX 00 CTIOIB30BaHUH THIIOTEPMHUH
B MPAKTUYECKON CTOMATONOTHH W IKCIIEPUMEHTAb-
HOM 00OCHOBAaHMHU MOTEHIHMATHLHONW d(PPEKTUBHOCTH
XOJIOZOBBIX BO3JCHCTBUH ISl HOpMaU3aluy CTpecc-
3aBHCUMBIX HApPYIICHUH B MSTKUX TKaHSAX IapOJOHTa
[3, 6, 7]. B aTux cirydasx MeXaHU3M JICUCOHOTO IEHCT-
BUSI OXJIAXKICHUS MOXKET OBITH 00YCIIOBJIEH CIIOCO0-
HOCTBIO CTHUMYJIHMPOBATh PEAKTHUBHOCTH OpPTaHU3Ma,
MOBBILIATH €T0 CTPYKTYPHYIO U (DYyHKIMOHAIBHYIO
Ja0MIIBHOCTH C TIOMOIIBIO PETYIISIIIMY IPOHNUIIAEMOCTH
TUCTOTeMaTHYeCKUX 0apbepoB, B YaCTHOCTH T€MaTo-
canuBapaoro 6apsepa (I'Ch). Konuenuust I'Ch 6b11a
pa3paboTaHa B KOHIIE poLUIOoro cronetus [15] u ee
MIPOJIOJDKAIOT TUIOAOTBOPHO pasBuBath [6, 7, 14]. B
MOCJIeTHNAE JIECSATHIIETHS B OMOJIOTHM W MEIWLINHE
(hopMupyeTCst HOBOE Hay4HOE HAaIIPaBJIEHUE, KOTOPOE
103BOJISIET KOJIMYECTBEHHO OLIEHUBATh OO YPOBEHb
YIOPSAA0YEHHOCTH WA XaOTUIHOCTH, 10 CyTH JTA0HITh-
HOCTH (YHKIIMOHAJIHHON apXUTEKTOHUKHU CHCTEM
OpraHusMa I0 TOKa3aTesiM (pakTanbHON pazMep-
Hoctu [4, 8, 9, 17]. ®pakranbHblil aHATU3 XOPOILO
3apeKkoMeH/10Baj ceOst B pusunosioruu [9, 16], mopdo-
noruu [4, 5] v menutwae [ 17], Hanpumep py U3yICHUN
MHUKPOLUPKYJISTOPHOTO pycila OPraHOB U TKaHEH B
HopMme u maronoruu [11, 20]. Mopdonorunueckum
(hpakTamomM MOKHO Ha3BaTh OOBEKT CO CIIOXKHOM He-
papxueit CTpyKTyp, KOTOpasi COCTOUT U3 YacTeid, cTa-
TUCTHYECKH 110J00HBIX Henomy. ITo Xaycnopdy pas-
MEpHOCTh (ppakTana OoJbIIe IBKIUAOBOH (TOMOIIO-
THYECKOM ) U, KaK MPaBuJIo, ApodHas [8, 9]. TunuaneiM
npuMepoM (hpaxTanonogoOHOro 00pa3oBaHUsI MOXKET
OBITH CEpACYHO-COCYIUCTasi CUCTEMa, B YaCTHOCTH
€e MUKPOT€MOLIMPKYJIITOPHOE 3BEHO — OCHOBA BCEX
TUCTOTEMATHYECKUX OaphepoB.

ens paboThl — onpenencHue hpaKkTaaIbHBIX 0CO-
OeHHOCTEH CTPYKTYPHO-(DYHKIIMOHAIBHOTO COCTOSTHHS
3JIEMEHTOB T’MCTOreMaTHUECKOT0 Oapbepa 1 Tpexmep-
HOMW apXUTEKTOHUKH MATKUX TKaHEH MapoJIOHTa KPhIC
TI0CJIe KPUOATITUTUKAIINH.

Marepuanbl n mertoasl

Bce MaHumynsiuu ¢ sKUBOTHBIMH (O€JIble KPBICHI
Maccoit 200-250 r) mpoBOIUIN TIOC]IE BHYTPHUOPIO-
IIMHHOW UHBEKIMH THOTICHTAJIA HATPHS JJIs oOecreye-
HUS COCTOSTHUS TIOBEPXHOCTHOTO HAPKO3a.

Kpuoanmukanuro clIm3ucToi 000JI09KH BHY TPEH-
HEW MOBEPXHOCTH IIEKH U Kpast TBEPIOTO HeOa BBITIOJI-
HSUTH C TIOMOIIBI0 aBTOHOMHOTO KPHOAINILIHKATOPa
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mia as the effect of ultima ratio. However during
cryodestruction the penumbra is likely hypothermia
“therapeutic zone” itself, that is it stimulates regulatory
systems of an organism. This notion is based on the
analysis of statistically significant data about the use
of hypothermia in practical dentistry and experimental
substantiation of potential efficiency of cold effects
for normalization of stress-dependent disorders in soft
tissues of parodontium [3, 6, 7]. In these cases the
mechanism of therapeutic effect of cooling may be
stipulated with the ability of stimulation of an organism
reactivity, increasing of functional lability by means
of regulation of permeability of histohematic barriers,
in particular hematosalivary barrier (HSB). Conception
of HSB was developed at the end of last century [15]
and its development has succeeded [6, 7, 14]. During
recent decades in biology and medicine there has been
formed a new scientific trend enabling to quantitatively
assess total degree of order or chaos, actually lability
of functional architecture of organism systems on the
indices of fractal dimensions [4, 8, 9, 17]. Fractal
analysis has recommended itself well in physiology [9,
16], morphology [4, 5] and medicine [17], for example
when studying the microcirculatory channels of organs
and tissues in the norm and pathology [11, 20]. The
object with a complicated hierarchy of structures, con-
sisting of the parts statistically similar to the whole may
be called morphological fractal. According to Haus-
dorff the dimensions of fractal is bigger than Euclid
one (topological) and as a rule it is fractional [8, 9].
The typical example of fractal-like formation may be
cardiovascular system, in particular its microhemo-
circulating link, the base of all histohematic barriers.

The research aim is to examine fractal peculiarities
of structural and functional state of elements of histo-
hematic barrier and 3D architecture of soft tissue of
rat’s parodontium after cryoapplication.

Materials and methods

All manipulations with animals (white rats of 200—
250 g weight) were performed after intraperiotoneal
injection of sodium thiopentalum to provide the state
of surface narcosis.

Cryoapplication of buccal inner mucus and margins
of hard palate was done with autonomous cryoappli-
cator KD-3 (Institute of Low temperature Physics and
Engineering, Kharkov) with 2 mm copper nozzle at
—120°C for 1 min.

Microhemocirculation of gums was examined in
vivo with the methods of biomicroscopy [11] (micro-
scope LUMAM K-1 (LOMO, USSR), sodium fluores-
cein (Makrokhim, Russia) as a dye) and confocal
microscopy (microscope LSM META 510 (Carl Zeiss,
Germany), 3,3-dimethyl oxycarbocyainin iodide (Serva,
USA) as a dye) [11].

The samples of parodontium soft tissues from the
cryodestruction center zone (CZ) and boundary area,
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KJI-3 (0TUHT HAH Yxpaunsl) ¢ MeIHO# Hacaakon
IaMeTpoM 2 MM, Temnepatypoit —120°C B TeueHue
1 MuH.

MUKpPOTEMOLUPKYJISILHIO 1eCEH U3Yydalld in vivo
meTomamu brnomukpockonuy [11] (mukpockon Jlromam
K-1 (JIOMO, CCCP), kpacutens — (haroopeciernt
Harpus (“Maxpoxum”, Poccust) n KOH(OKaIbHON MHK-
pockomnuu (Mukpockort LSM META 510 (Carl Zeiss,
I'epmanmst), kpacurens — 3,3-TUMETHIIOKCHKapOoIHa-
HuHa oxun (Serva, CILIA).

OO6pa3ubl MATKUX TKaHEH MapoIoHTa U3 30HBI SiApa
KkpuoaecTpykuuu (31) 1 morpaHn4IHON 00IaCTH — 30HBI
nenymoOpa (3I1) asst onTrdeckoi MUKPOCKOIMH MOy~
TOHKHUX CPE30B ¥ TPAHCMUCCHOHHOM NIEKTPOHHON MUK-
POCKOITNH YIIBTPaTOHKUX Cpe30B Opanu Ha 14-¢ cyTKH
roce Kproanmiukauy. [ Ipenapuposanue npoBoamm
B COOTBETCTBUU C OOIICTIPHHIATHIMU METOJAMH U pe-
xomeHmanusmu [2]. Tkanu dukcuposamu 3%-M rmy-
TapanpAaeruaom 1 1%-m 6ypepHbIM paCTBOPOM HYETHI-
pexokucu ocmusi. OOpa3pl TKAHEH 00E3BOKUBATH B
9TaHOJIEe BO3paCTarolel KOHIIEHTPAIUN 1 a0COIIOT-
HOM aIleTOHE, 3aKJII0Yaii B CMECh CMOJI DIIOH-apa-
1ut. CepuiiHble moayToHKHE cpe3bl (0,5 MKM) H3roToB-
asau Ha yaeTpamukporome YMTII-6 (“SELMI”,
VYKkpauna), OKpaluBaii OCHOBHBIM ()YKCHHOM U METH-
JICHOBBIM CHHMM, YJIBTPAaTOHKHE CPE3bl — Ha YIIbTpa-
mukpoTome YMTII-4 (“SELMI”, Ykpauna), koHTpac-
TUPOBAJH ypaHWIAIeTaTOM U IUTPATOM CBHHIIA.
[Ipocmotp u QororpadupoBanne OCYIIECTBISIN C
ITOMOIIBI0 3IIEKTPOHHOTO MHUKpockomna [I1OM-125K
(“SELMI”, YkpauHa).

st mopdomMerpudeckoit 00paboTKH TaHHBIX HC-
TTOJTE30BAJTH KOMITHIOTEPHYIO cHcTeMy aHaym3a FRAM
[10, 13]. B Mmatematuueckyto cpeny FRAM nepeno-
CrITH (pparMeHThI U300paskeHn OM00OBEKTOB (pHC. 1).
Hudposbie n3o0paxeHuss CKaHUPOBAIU METOJOM
“cronp3smiero okua”. B kaxxnom okue W (16X16 mwin
48%48) Bpruucisiu ¢ppakranbHeie pazmMepHoctu (D)
U cpeqHee 3HaYeHUE Ui Bcero u3odpaxenus. [lpu-
JaBasi OIlpeJeJeHHbIM auana3oHaMm D yciioBHYyIO
OKPACKY, CTPOMIIN CEIEKTUBHOE M300pakeHue (puc. 1).

st pacuera D B okaHe W n300pakeHne MpeaCcTaB-
ns1i B TpexmepHoM Buae (3D W), B kauecTBe “BbI-
COTHI”’ MCTIOJIF30BAII HOPMHUPOBAHHYIO Ha MaKCH-
MaJIbHOE 3HAUYCHUE SIPKOCTh TOUEK B 3aBUCUMOCTH OT
HX KOOPIUHAT B OKHE ckaHupoBanus. Okna W pas3ou-
BaJIM Ha KBaJpaThl Pa3HOTO pa3Mepa u BO BCEX KBa/l-
partax BEIYHMCIISIIH [UIOLIA (b IOBEPXHOCTH YaCTH TPEX-
MEPHOTO MPEICTaBICHHS N300paskeHHsI, OrpaHUYCH-
HOH ATUMM KBajpaTamu, ‘“meTogom npusmsl” [10].
Jlanee mpoBoAMIM IMHEHHYO alllIPOKCHMAIIHUIO JIoTa-
puUpMHUUIECKOI 3aBUCUMOCTH IUIOLIAAN IIOBEPXHOCTH
TPEXMEPHOTI'0 NIPEJCTaBIICHNsI H300paskeHNUs OT CTOPO-
HBI KBaJpaTa, KOTOPbII €€ OrpaHUYUBAET, U BBIYUC-
nsma D [8].
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penumbra zone (PZ) for optical microscopy of semi-
thin slices and transmission electron microscopy were
derived to the 14" days after cryoapplication. The
preparation was performed in accordance with gene-
rally accepted methods and recommendations [2]. The
tissues were fixed with 3% gluthar aldehyde and 1%
buffer solutions of osmium tetraoxides. The tissue
samples were dehydrated in ethanol of ascending
concentration and absolute acetone, embedded into
epon-araldite resin mixture. Serial semi-thin sections
(0.5 um) were done with ultramicrotome UMTP-6
(SELMI, Sumy, Ukraine), stained with basic fucsin and
methylene blue, ultrathin sections were performed with
ultramicrotome UMTP-4 (SELMI, Ukraine), contras-
ted with uranyl acetate and lead citrate. The viewing
and photographing were carried out using electron
microscope PEM-125K (SELMI, Ukraine).

For morphometric processing of the data there was
used computer analysis system FRAM [10, 13]. Into
mathematical medium FRAM there were removed the
image fragments of biological objects (Fig. 1). Digital
images were scanned with the method of “sliding
window”. In each window W (16x16 or 48x48) there
were counted fractal dimensions (D) and mean for
the whole image. Assigning to certain ranges D color
code, there was designed a selective image (Fig. 1).

To calculate D in the window W the image was of
3D appearance (3D W) as the “height” there was used
normalized to maximum brightness value of spots
depending on their coordinates in scanning window.
Windows W was divided into squares of different sizes
and in all the squares there was counted the surface
area of the part of 3D image presentation, limited with
these squares, “prism method “ [10]. Later there was
performed the linear approximation of surface area
logarithm dependence of 3D image presentation from
the square side, limiting it and D was calculated [8].

During interpretation of the data there was taken
into account the statement of the theory of generalized
Brownian motion, wherein there is involved the value
H, associated to D by simple ratio: H=2 —D [8]. The
system is considered to be persistent (stable) at
1>H > 0.5, anti-persistent (inclined to rearrangements)
at 1 <H < 0.5 and random at H =0.5.

Results and discussion

Our morphological studies testified to the fact that
in control animals the structure of epithelium of oral
cavity was typical and visually did not change after
cryoapplication (Fig. 2).

The performed fractal analysis by scanning of
images of basal, thorned, granular and horny epithelium
layers on semi-thin sections (Fig. 2) have shown that
in horny layer the area with the dimensions of lines,
close to Euclid one (D [ 1.0) are surrounded with
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Puc. 1. OcHOBHBIE dTaNbl NOCTPOEHUS
CEJICKTHBHBIX M300pakeHui mpu ¢pax-
TaJIbHOM aHAJIM3€ B MAaTEMaTHUECKOH cperie

[Ipu nHTEpIIpETAINY JAHHBIX YYUTHIBAIIN TOJ0XKE-
HUE TEOpUHU 0000IIEHHOTO OPOYHOBCKOTO JIBUKEHHUSI,
B KoTOpoO#i durypupyer BenuunHa H, cBszannas ¢ D
npoctbiM cooTHomenneM: H =2 — D [8]. Cuuraercs,
YTO CHCTEMa SIBJISIETCS IEPCUCTEHTHOH (CTaOMIbHOM )
npu 1 >H>0,5, aHTunepcucTeHTHOH (CKIIOHHOM K repe-
crpoiikam) ipu 0 < H <0,5, a ciryyaiinoii mpu H=0,5.

Pe3yAbTathl M 00CyXXAeHHe

Hamum mopdonoruueckue ucciegoBaHusi CBHUIE-
TEJIbCTBOBAJIN, YTO Y KOHTPOJIBHBIX dKHUBOTHBIX CTPYK-
Typa 3IMUTENHUS POTOBOW MOJOCTH HUMENIa THITUYHOE
CTpOEHHE U BU3yaJIbHO HE MpeTeprieBaia N3MEHEHU
TIOCJIC KpUOANTUTAKAINHA (PHC. 2).

@paxTaiabHbI aHAIN3, IPOBEJACHHBIN ITyTEM CKa-
HUPOBAHMS U300paKeHUH 0a3alIbHOTO, ITUITOBATOTO,
3epHUCTOTO U POTOBOTO CIIOEB SIUTEIHUS Ha TIOTYTOH-
KHX cpe3ax (puc. 2) mokasaj, 4TO B POTOBOM CJIO€
00JIaCTH ¢ pa3MEepHOCTBIO JIMHUHN, OJM3KOH K IBKIIH-
nosoit (D ~ 1,0), okpysxeHsl ppaxTambHbIMU 00Jac-
TsmMu (D ~ 1,2) B IepCcUCTEHTHOM (CaMOTIOICPIKH-
BaIOIIEMCS) IMANa30He C BKPAIUICHUSIMH aHTHIIEPCHC-
TEHTHBIX Y4aCTKOB, YUCIEHHOCTh KOTOPBIX YBEINYH-
BAETCsl B 36PHUCTOM U IIMIIOBATOM CIOsX. ba3abHbII
CJIOW TUTENHS OTINYaeTcs O0ojee KOHTPACTHBIMHU
y4acTKaMU C aHTHIEPCUCTEHTHOW Pa3MEepHOCTHIO
(D ~ 1,7) B nepcucTEeHTHOM OKPY>KEHUHU, KOTOPOE
CBHJIETEIILCTBYET O MEPECTPOCUHBIX IPOIECcax B
CTPYKTyp€ 3TOT0 POCTOBOTO CIIOS.
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FRAM.

Fig. 1. Main stages of designing the selec-
tive images during fractal analysis in
mathematical environment FRAM.

fractal areas (D 0 1.2) in persistent (self-maintaining)
range with inclusions of anti-persistent sites, the
number of which rises in granular and thorned layers.
Basal epithelium layer is distinct in more contrast sites
with anti-persistent dimensions (D [J1.7) in persistent
environment, testifying to rearrangement processes in
the structure of this growth layer.

Connective tissue on the index D [11.25 is quite
heterogenous, but in a whole it is stable, equally persis-
tent in preparations derived with different methods of
microscopy at differing in ten and hundred times magni-
fications (Fig. 3).

After cryoapplication tissue structural lability increa-
ses on criterion D, but it remains in stable, persistent
area. Selective images of the samples testify that
cryoapplication in both PZ and DZ does not significantly
change general geometry of tissue at the level of group
of cells (scanning window 16x16, Fig. 2). However at
the level of epithelium layers (window 48x48, Fig. 2)
fractal analysis reveals strong differences in tissue
structure, but which can not be found visually. So, after
cryoapplication in PZ in contrast to DZ, epithelial cristas
are anti-persistent, inclined to rearrangements, rege-
neration and recovery. In CZ the keratic layer is anti-
persistent, there the rearrangement tendencies will lead
to hyperkeratosis and destruction.

Fractal analysis of electron microscopic images of
soft tissues confirmed the regularities obtained at light
optic level. So, in all the samples of tissue (CZ and
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Mukpockonus
Microscopy

CeneKTuBHoE n306paxeHne
(oKHO ckaHupoBaHust 16x16 ToYek)
Selective image
(scanning window 16x16 points)

Kontponb Control
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D-1. D~13,D~15,0~17

Kpunoannnukauua 30 Cryoapplication (CZ)
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Puc. 2. MI/IKpOCKOHI/I‘ICCKI/Iﬁ n (I)paKTaHBHLIﬁ AHaJIN3 BJIIMAHWSA KPUOANTUIMKAIIUU Ha COCTOSTHUE SITUTCIIUA U COG,Z[I/IHPITGJ'IBHOIZ

TKaHU JECCH KPBbIC.

Fig. 2. Microscopic and fractal analysis of cryoapplication effect on epithelium state and connective tissue of rat’s gums.

CoenuHuTeNIbHAS TKaHb 110 MMoKa3aTeiro D ~ 1,25
JIOBOJIEHO HEOJTHOPO/THA, HO B IIEJIOM YCTOHYMBA, OJTH-
HaKOBO TIEPCUCTCHTHA Ha Iperaparax, Mmojly4aeMbIX
Pa3HBIMH METOIAMH MUKPOCKOITHH TTPH OTIINYAOIIHX-
Csl B JICCSITKH W COTHH pa3 yBeIHUEHUsX (puc. 3).

ITo kputeputo D nociie KpuoanijMKanuy MOBbI-
maeTcs CTPyKTypHas JabUIbHOCTh TKaHH, TIPU 3TOM
cpeaHee 3HaueHue D Bo3pactaet, HO ocTaéTcs B yc-
TOWYUBOH, MEPCUCTCHTHOU 00jacTu. CeleKTUBHBIC
n300pakeHUus 00pa3IoB CBUIECTEIHCTBYIOT, UTO
kpuoantuinkanus kak B 311, Tak u B 3/] cymecTBeHHO
HE U3MEHSAET OOIIYI0 TeOMETPUI0 TKaHW Ha YPOBHE
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PZ) after cryoapplication no significant ultrastructural
peculiarities were visually found (Fig. 4). Basal cells
are located on a continuous basal membrane and bound
with it by semi-desmosomes and between themselves
and the ones of thorned layer they are connected by
gap junctions and desmosomes on peculiar plasmalem-
ma outgrowth of microvili type. Microvilli fill quite a
wide intercellular space. Nuclei of basal cells with 1-2
large nucleoles of irregular shape contain predomi-
nantly euchromatin. In cytoplasm there are found free
ribosomes, separate cisterns of endoplasm reticulum
and non-numerous mitochondria with electron dense
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TPYIIIBI KIETOK (OKHO CKaHMPOBA-
Husg 16x16, cm. puc. 2). OqHako,
Ha YpOBHE CJIOEB 3MUTENHA (OKHO
ckannpoBanus 48%48, cm. puc. 2)
(pakTaabHBINA aHATNU3 00HAPYKHU-
BaeT KapIUHAIBHEIC Pa3Inyus B
CTPYKType TKaHH, TEM HE MECHEe,
HE BEISBIISIEMbIE BU3YaIIbHO. Tak,
IocJie KPHOAMTUIMKAIUN B 30HE
neHymOpa, B OTIMYHE OT 30HEI
JECTPYKLUH, AUTEIHAITbHBIE Tpe-
OCIIIKY aHTUIIEPCUCTEHTHBI, CKJIOH-
HBI K TIEpECTpoiikaM, pereHepa-
LIMA ¥ BOCCTAHOBJIEHUIO. B 30HE
KPUOJECTPYKIIHN aHTUIIEPCHC-
TEHTEH POTrOBOH CJIOMH, B KOTOPOM
TEHJCHIMH K IEPECTPOIKe YpeBa-
THI THIIEPKEPATO30M H pa3pylie-
HUEM.

OpaxkTaabHBIM aHAIU3 AIEKT-
POHHO-MHKPOCKOTTMYECKUX H30-
OpakeHHI MATKUX TKaHEH 1mapo-
JIOHTA MTOATBEPAMI MOTyIEeHHBIE
Ha CBETOONTHYECKOM ypOBHE 3a-
KoHOMepHOocTH. Tak, BO Bcex 00-
pasmax tkanu (3K u 3II) mocie
KpUOANIUTUKAIUK BU3YAIbHO HE
BBISBJICHO HUKAKHX CYIIECT-
BEHHBIX YJIETPACTPYKTYPHBIX OCO-
OEHHOCTEH, KOTOpBIE HE OTBEYAIIH
0b1 HOpMe (puc. 4). bazanbHble
KIIETKH PacIOJIOKEHbI Ha HeTIpe-
PBIBHOIA Oa3zanbHOM MeMOpaHe U
CBSI3aHbI C HEW MOoIyJgecMocoMa-
MH, & MeXKIY COO00H M KIIETKaMH
LINIIOBATOTO CJIOS — IIEJIEBBIMH
COEIMHEHHSMH U JECMOCOMaMHU
Ha CBOCOOpAa3HBIX BBIPOCTAX
IJ1a3MOJIEMMBI THIIa MHKPOBOP-
CUHOK, 3aITOJIHAIOIIUX JJOBOJIHHO
LIMPOKOE MEXKKIIETOUHOE MTPOCT-
paHcTBO. fapa Ga3zaiabHBIX Kile-
TOK C 1-2 KpyNHBIMH SPBILIKAMHI
HENpaBUIBHOHN (OPMBI COZIEpIKAT
MPEUMYLIECTBEHHO 3yXPOMAaTHH.
B nurormiazmMe 00HAPYKUBAOTCS
CBOOOHBIE PUOOCOMBI, OT/CIIb-
HbIE IHUCTEPHBI dHJOIIa3MaTH-
YEeCKOT'0 PETHKYJIyMa i HEMHOTO-
YHCIJICHHBIE MUTOXOH/IPHH C HJIeK-
TPOHOIJIOTHBIM MaTPUKCOM H
KOPOTKMMH KpucTamu (puc. 4, a).
ONUTENUOIMTHI HIUTIOBATOTO CIIOS
HMMEIOT TIOJUTOHAIBLHYIO (OpMY,
00pa3yroT BEIPOCTHI — MUKPOBOP-
CUHKH B IMUPOKUE MEKKIETOY-
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Mukpockonus CenekTmBHOe nsobpaxeHne
Microscopy Selective image

§D-1, D-13,0-15.0-1,7

a

Di=1,3;D%1,5; Di=1,7

B D=1,25+0,03 c

| Bk Bt il s ey

r D=1,31+0,03 d

Puc. 3. Mukpockonudeckuii 1 GppakTanbHbIH aHaIN3 ()parMeHTOB MHKPOCOCYIOB
1 HEPBHBIX BOJIOKOH COCTMHUTEIbHOMN TKAHU KOHTPOJIBHBIX KPBIC: @ — AIEKTPO-
HOTpaMMa; O — TMOJYTOHKHH cpe3; B — KOH(OKaIbHAasi MUKPOCKOMIHS; T —
O6romukpockomus; A —aprepuona; V —Benyna; C — kanmuwisip; MF — Mblteqnsie
BOJIOKHA; N — HEpBHOE BOJIOKHO.

Fig. 3. Microscopic and fractal analysis of fragments of microvessels and nerve
fibers of connective tissue of control rats: a — electron pattern, b — thin slice, ¢ —
confocal microscopy; d —biomicroscopy; A —arteriole; V — venule; C — capilliary;
MF — muscle fibers; N — neural fibre.
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0,5 pm

KoHTponb Cont_rol

[D=141+001|

Kpuoannnukauua 3

A Cry

oapplication (CZ)
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Puc. 4. D11eKTpOHHO-MHUKPOCKOITMUCSCKHIA U (PPaKTAIbHBIN aHAIN3 BIMSHHIS KPHOAIUTUKAIIMK Ha COCTOSHUE SITUTEIIHS JCCHBI
KpBIC: a, 0, B, [1, €, 3, K — JIIEKTPOHOTPAMMABI; T, XK — CEJICKTUBHbBIC H300paKeHHUs AIEKTpOHOrpaMM; BM — 6a3anbHas MeM-
6pana; D — necmocombl; EC — snutenuansblie kietkn; KG — keparornanunosas rpanysia; LC — kierka Jlanrepranca; M —
mutoxouapuu; TF — tonodpudpuier; f— otpocTku hudpob1acToB; n — Aapo.

Fig. 4. Electron microscopy and fractal analysis of cryoapplication effect on epithelium state of rat’s gums: a, b, c, e, f, h,
i—electron patterns; d, g — selective images of electron patterns; BM — basal membrane; D — desmosomes; EC — epithelial
cells; KG — keratohyaline granule; LC — Langerhans cell; M — mitochondria; TF — tonofibrils; F — fibroblast tails; n —

nucleus.

Hble MPOCTPAHCTBA, a TAK)KE IUTOIIa3MaTHYECKHe
BRINAYMBAHUSA, KOHTAKTHPYIOIKE C BBIPOCTAMHU
COCEIHUX KJIETOK C MOMOILBIO I€CMOCOM, KOTOPBIE
CBSI3aHBI C IIy4KaMu ToHO(uIaMeHTOB (puc. 4, 0).
ONUTETHOMUTHI 3€PHUCTOTO CJI0S YIUIONICHHEIE,
HMMEIOT MEJIKUE TPAaHYJIbl KepaToTHainHa U 00JbIIoe
YHUCJIO PO3ETOK IIMKOT€Ha B LIUTOIIa3Me, TOT/a Kak
MUKpPOBOPCHUHOK 3HAUNUTEIBHO MEHBIIIE, YEM B ILIUIIO-
BaToM ciioe. KonmuecTBo opranes B SN TENHOIUTaxX
[IPU IPUOIMKEHUH K POTOBOMY CJIOIO ITPOIPECCUBHO

MPOBJIEMbI
KPUOBMOJIOrMM
T. 19, 2009, Ne3

matrix and short cristae (Fig. 4a). Epitheliocytes of
thorned layer are of polygonal shape and form the
outgrowings, microvilli into wide intercellular spaces,
as well as cytoplasm invagination contacting with the
outgrowth of adjacent cells by means of demosomes,
bound with the bunches of tonofilaments (Fig. 4b).
Epitheliocytes of granular layer are flattened, have
small granules of keratohyaline and a big number of
glycogen rosettes in cytoplasm, meanwhile the number
of microvilli is significantly lower if compared with the
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yMmeHbmaeTcs. ToHoGuOpMILIBI pacmagaroTcs Ha
KOPOTKHE TOHKHE (PHJIaMEHTHI, TUIa3MOJIeMMa yTOJI-
LIaeTCsl, MEXKKJICTOYHBIE POCTPAHCTBA COKPAIIAOT-
cs (puc. 4, B).

[oBbIIeHNE CTPYKTYPHON TaOUIBHOCTH, HHIY LN~
POBaHHOE OXJIAXICHUEM, CKOpee BCEro 00yCIOBICHO
“¢paxTanuzanueil’” TeOMeTPUH CI0KHOTO “ITaOUpHH-
Ta” MEXKKJIETOYHOI'O MPOCTPAHCTBA SMHUTEIHOLHNTOB
BCEX CTaaAuH pa3BuTHsl. Ha 31€KTpOHHO-MUKPOCKOIIH-
YECKOM YPOBHE COXpaHseTCsl 3aKOHOMEPHOCTb, TOJI-
MeYeHHasl Ha CeJeKTHBHBIX M300paKeHUSX CBETO-
ONITUYECKUX MPErnapaToB: aHTUIIEPCUCTEHTHBIE MUK-
pOYYacTKH BCEerna OTPaHUYEHBI MEePCUCTEHTHBIMU
(puc. 4, 1, 3x). DnHUTENNAIBHBIN CIION, Kak (pr3nueckuit
Oapbep, CTaHOBUTCS Ooyiee THOKUM, OTKPBITBIM K
a/lanTalioOHHBIM H3MEHEHHUSIM, HO OCTACTCSl HAZICHKHON
Mperpaoi A7 IPOHUKHOBEHHS B OPraHU3M aHTUT'CHOB,
JIJIEPreHOB, KaHLIEPOreHoB U T. 11. [locne kpruoanmiu-
KaluU JOCTOBEPHO aKTUBUPYIOTCS Takxke creunu-
YeCcKHe UMMYHHBIE MEXaHU3MbI, KOTOpBIE 00ecIeun-
BAaIOTCS B3aUMOJICHCTBUEM aHTUT €HIIPE3EHTUPYIOLIIX
KJIETOK C pa3HBIMU NMOMYISIusIMU TuMdoruToB. Tak,
OCHOBHBIMHU aHTUTEHITPE3CHTUPYIOIIUMH KJIETKaMH B
SMUTENN POTOBOM MOJIOCTHU ABISAIOTCS EHAPUTHBIC
knetku Jlanrepranca (puc. 4, 6). OHr UMEIOT 0OJIbIIIOE
SITIPO C UHBAarMHAIMAME KapHOJIEMMbI 1 OTHOCUTENIEHO
OONBLINM COJepKaHUEM reTepoXxpoMaTiHa. B muro-
U1a3Me OOHaPYKUBAIOTCS Pa3BUTHIC OPraHeIIbl, MHO-
TOYHCIICHHBIE IPOMEKYTOUHBIC (PHIIAMEHTHI, TOBOJIb-
Ho crienuuyeckue rpanyibl bupbeka (Birbeck). Otu
KJICTKH PACIIOJIOKEHBI B 0a3aJIbHOM MJIM LIMIIOBATOM
CJIOE SMUTENHNSA, a Pa3BETBICHHBIE OTPOCTKU MOTYT
MIPOHMKATH MM HE IPOHMKATH B BBICIINE CJIOU B 3aBU-
CHUMOCTH OT COCTOSTHUS HHTEPIIEILTIOISIPHOTO MPOCT-
pPaHCTBa, TEOMETPUA KOTOPOTO CYIIECTBEHHO H3Me-
Hsetcs nocie kpuoBozaericteus. s 311 u 3K xapak-
TEPHBI CIIO’KHAS apXUTEKTOHUKA MEKKIJIETOYHBIX CBSI-
3eH, ppaKTanu3anus HHTEPLEILTFOISIPHOTO MTPOCTPaH-
ctBa (puc. 4, —1). M0XHO NPEANOI0KHUTb, YTO TAKHE
yABTPACTPYKTYPHBIE 0COOEHHOCTH OyIayT crocoocT-
BOBATb MOBBILIECHUIO 3()(HEKTUBHOCTH HMMYHHBIX Me-
xanu3moB ['ChH [18, 19].

Kpome snurenuanbubix aaementoB I'Ch, BaxHOM
COCTaBIISIONIEH OapbEPHBIX MEXAaHU3MOB SIBIISIOTCSA
9HJIOTENHAIBHBIE JJIEMEHTHI MUKPOCOCYIUCTOTO PyC-
na. [IpoBenieHbI COOTBETCTBYIOIIHNE IKCIIEPUMEHTHI IO
M3Y4YEHHIO YIABTPACTPYKTYPHBIX KOPPENISATOB MPOHU-
naemoctu I'Ch. Hanbonee BakHbIe M3MEHEHUS TIPU
BO3/ICHICTBUH X0JIO/Ia MPOUCXOJAT Ha IMOBEPXHOCTH
SHAOTENNONHUTOB. Ha BHyTpeHHEM U BHEUTHEM KOH-
Typax MHUKPOCOCY/OB YBETHUMBAIOTCS YHCIEHHOCTD
MHBarMHaLUH, KOIMYECTBO MUKPOBUILIEH U HIOLUTO3-
HBIX BE3UKYJ Pa3sHbIX Pa3MEPOB, UTO SIBISAETCS MPU3-
HAKOM TOBBIILIEHUS (PYHKINOHAIBHON aKTUBHOCTH
I'CB. 1o HameMy MHEHHIO, U3MEHEHUSI, KOTOPbIE Ha-
0JrOar0TCs Ha TOBEPXHOCTH HIOTEIMOLUTOB, BMEC-
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thorned layer. The number of organelles in epithelio-
cytes when approaching to horny layer progressively
reduces. Tonofibrillas decay into short thin filaments,
plasmolemma is getting thicker, intercellular spaces
decreases (Fig. 4).

The rise in structural lability, induced by cooling,
likely stipulated by geometry “fractalization” of comp-
licated “labyrinth” of intercellular space of epithelio-
cytes of all the developmental stages. At electron
microscopic level there is kept the regularity noticed
on selective images of light optical preparations:
antipersistent microsites always are limited with persis-
tent ones (Fig. 4d, g). Epithelial layer as physical barrier
is getting more flexible, open to adaptation changes,
but remains a reliable obstacles for penetration of
antigens, allergens, cancerogens efc. into an organism.
After cryoapplicaton there are statistically activated
also the specific immune mechanisms, provided by the
interaction of antigen-presenting cells with different
lymphocyte populations. So, the main antigen-present-
ing cells in oral epithelium are dendrite Langerhans
cells (Fig. 4b). They have a big nucleus with invagina-
tions of karyolemma and relatively high content of
heterochromatin. In cytoplasm there are found the
developed organelles, multiple intermediate filaments,
quite specific Birbeck granules. These cells are located
in basal and thorned epithelium layers, and branched-
out outgrowings may penetrate or not into the upper
layers depending on the state of intercellular space,
geometry of which significantly changes after cryo-
effect. For PZ and CZ a complicated architecture of
intercellular bonds, fractalization of intercellular space
are characteristic (Fig. 4d—k). One may suppose that
these ultrastructure features will contribute to the in-
creased efficiency of immune mechanisms of HSB
[18,19].

In addition to epithelial elements of HSB, an impor-
tant component of barrier mechanisms are endothelial
elements of microvascular channel. There have been
carried out corresponding experiments on study of
ultrastructural correlates of HSB permeability. The
most important changes in the effect of cold occur on
the surface of endotheliocytes. On inner and outer con-
tours of microvessels the number of invaginations, mic-
rovilli and endocytosis vesicles of different sizes
increase, that is the sign of rising functional activity of
HSB. On our opinion, the alterations observed on the
surface of endotheliocytes along with a rise of the pool
of'endocytosis vesicles testify to the intensification of
pinocytosis processes, total quantitative index of which
is fractal dimension (Table). In electron microimages
we have observed all the stages of formation of pinocy-
tosis vesicles, starting from invagination of luminal
membrane, formation of open and closed vesicles, atta-
ched to luminal membrane; appearance of free
pinocytosis vesicles, fusion between themselves; for-
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T€ C YBCIIMYUCHUEM ITYyJIa DOHAOIIUTO3HBIX
BE3UKYJI CBUACTCILCTBYIOT 00 UHTEHCH-
q)HKaL[I/II/I mponeccoB NMMHOUTO3a, CyM-

MopdomeTprueckre oKa3aTeny YHI0TSITHOIUTOB KalHJUISIPOB
TOCTIe KPUOATTUTHKAIIH

Morphometric indices of capillary endotheliocytes

after cryoapplication
MapHBIM KOJIMYECTBEHHBIM MTOKa3aTeNeM YOupp
KOTOPOTO SIBIISICTCS Q)paKTaJ'IBHaFI pas- KOAI/I‘IECTBOV KOAI/I‘{ECTBOV Koanuectso
YyacTok WHBArvHallun MUKPOBUANEH BEe3UKYA PaSMepHOCTB
MepHOcTh (Tabuuna). Ha 3mekTpoHHBIX Area Number of Number of Number of Dimension
invaginations mi crovilli vesicles
MUKpooTorpadusx Mel HAOTIOIAN BCE g
sTansl GOpPMHUPOBAHHS TUHOLUTO3ZHBIX
Komrpoan 10=3 14=4 54+8 1,31 = 0,01
BE3UKYJI, HAYMHAS C MHBAarHAIIUH JTFOMU- Control ' '
HaJbHOW MeMOpaHbl, 00pa30BaHMS OT-
I 5 - 30Ha
KPBITOH 1 3aMKHYTOH BE3HKYJI, IPUKpeTT nemyrtpa - S - U
JICHHBIX K JIFOMUHAIIbHOW MeMOpaHe; Penumbra = = = =
zone
MOSIBIICHUSI CBOOOIHBIX MUHOIUTO3HBIX
My3BIPHKOB; CIHSIHUSI KX MEXIY COOOMH; Soma
AECTPYKITUK |
(hopMUpOBaHUS KaHAIIOB U3 CIUBIIHXCS Destruction 18 =4 =5 78 = 12 1,43 = 0,009
BE3UKYJ U 3aKaH4YMBasl NPUKPEIUIEHHEM zone

BE3HKYJI K aOJIIOMHUHAIBHON MeMOpaHe ¢
nocyenyome pennkinsanueii. Opak-
TaJbHBIA aHAJIU3 MTOKa3ajl, 4TO YyIbTpa-
CTpYKTypa KanmuisipoB B oOnactu 3K
Ooistee nabmibHa, uem B 311, HO oOmas
(byHKIMOHANBHAS TEOMETPHUSI OCTAETCS
CTaOUIIBLHOM, IEPCUCTEHTHOM (TabIuIa).

OnucaHHbIe N3MEHEHUS YABTPACTPYKTYPBI THCTO-
reMaTH4ecKux 0apbepoB MATKMX TKaHEH MapoIOHTa,
10 HaIlleMy MHEHHUIO, MOTYT CIIOCOOCTBOBATH MOBBI-
mennto rporurnaemoctu I'Ch. [leficTBuTensHoO, ocie
KPHOBO3JIEHCTBUS CKOPOCTh KPOBOOOpAIIEHHUS TIPaK-
TUYECKH HE U3MEHSETCS, B TO )K€ BpeMsl HaOIromaeT-
Cs1 BBIXOJ] JIIOMUHECLIEHTHOTO KPACUTENS B TIEPUKAITUII-
JISIPHBIN MHTEPCTULIUI.

Junamuka ppaxTaqbHBIX pa3MEPHOCTEH YIbTpa-
CTPYKTYpHBIX 35eMeHToB I'Ch mocne kpuoanmiuka-
LIMU, BO3MOXHO, OTBEYAeT yCTAHOBJIEHHON paHee 3a-
KOHOMEpHOCTH [9], mpucyiieit rematosHuedammyec-
KoMy Oapbepy: IepCUCTEHTHOCTD CTPYKTYphI (D ~ 1,3)
CIOCOOCTBYET IMMPOHWKHOBEHHUIO a/ipeHAINHA M HOP-
aJipeHaNnHa, anTunepcucrenTHocth (D ~ 1,7) — ame-
TWIXONMMHA. YTO Kacaercs Jpyrux rucToreMaTudec-
KX 0apbepoB, NajJbHEUIIINE UCCIIEIOBAHNUS TOKAXKYT,
HACKOJIBKO OOIIUMH HITH CTICIIM(QUIECKUMU SIBIISTIOTCSI
ux (QpakTajbHble CTPYKTYPHO-(QYHKIHOHAIbHBIE
0COOCHHOCTH.

(p < 0.05).

BbiBoADI

Crnenyer OTMETUTh, YTO HOBEHIINE METOAUKU
MIOJITBEPKIAI0T OCHOBHBIE ITOJIOKEHUS HECKOJIBKO 3a-
OBITONM KOHLETIIMH T'eMaTOCaINBapHOTO Oapbepa.
BaxHOl cOCTaBHOHN 4acThlO, IEPBBIM U MOCIEIHUM
ero 3amUTHBIM pyOeKOoM SBISETCA CTPYKTYpPHO-
(DyHKIIMOHATBPHBIN KOMIUICKC TKaHEW MmapoJoHTA.
CBs13aHHBIN COEAMHUTENbHO-TKAHHON “NayTHHON”,
MIPOHU3AHHBIN “IHAOKPUHHBIM JPEBOM’~ IHIOTENHUS
KPOBEHOCHBIX KallMJUIIPOB, OH (DOPMHUPYET CI0KHYIO
FapMOHHIO T€OMETPHUH UHTEP- U TPAHCLEILTIOJIAPHOTO
MIPOCTPAHCTBA, TPEXMEPHAs OpPraHU3alHs KOTOPOTO
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Ipumeyanue: ' — pazuyms 10 CpaBHEHHIO ¢ KOHTpOsieM 1ocTtoBepHsI (p < 0,05);
2— pas3nu4us MeXIy 30HaMH IeHyMOpa 1 AeCTPYKIHU 1o0cToBepHbI (p < 0,05).

Note: ! statistically significant differences if compared with the control (p <0.05);
2 statistically significant differences between penumbra and destruction zones

mation of channels of fused vesicles and finally the
adhesion of vesicles to abluminal membrane with follo-
wing recyclization. Fractal analysis has show that ultra-
structure of capillaries in the CZ area is more labile
than in CZ, but total functional geometry remains stab-
le, persistent (Table).

The described changes of ultrastructure of histohe-
matic barriers of parodontium soft tissues on our opi-
nion may contribute to a rise in HSB permeability.
Actually after cryoeffect the blood circulation rate does
not practically change, at the same time there is obser-
ved arelease of luminescent dye into pericapillary inter-
stitium.

Dynamics of fractal dimensions of ultrastructural
elements of HSB after CA likely corresponds to pre-
vious regularity [9], inherent to blood brain barrier; per-
sistence of the structure (D [01.3) contributes to penet-
ration of adrenalin and noradrenalin, and antiper-
sistence (D [1.7) does for acetylcholine. As for the
other histohematic barriers the further studies will
demonstrate how general or specific are their fractal
structural and functional peculiarities.

Conclusions

It should be noted that the novel methods confirm
the main statements of a forgotten concept of hema-
tosalivary barrier. An important component, the first
and the last protective boundary of HSB is structural
and functional complex of parodontium tissues. Bound
with connective tissue “cobweb”, penetrated with an
“endocrine tree”” of blood capillary endothelium, it forms
a complicated harmony of geometry of inter- and
transcellular space, 3D organization of which statisti-
cally appears as “self-like”, vividly demonstrating the
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CTaTUCTUYECKH BBITVISITUT ‘‘CaMOIIO00HON , HATTIAHO
JEMOHCTPHUPYET NpeuMyniecTBa QpaKTalbHBIX H
HEOOXOIMMOCTh HOBBIX MapaanurM (yHKLUHOHAIBHOM
Mopdomnorun. Ocobast posib B peanu3auui 0a30BbIX
¢ysakunii I'Ch npuHaaneXuT SIUTEIHI0 CIM3UCTOM
000JI04KH POTOBOH MoJiocTH. Ero MHOTOCIOMHAS THHA-
MHUYECKasl CTPYKTypa SIBJISETCSI HE TOJIBKO MOLIHBIM
3alIUTHBIM 0apbepPOM, HO U 1yBCTBHUTEJILHBIM IIOKa3a-
TeJeM HaJN4YWA MMaTOJOTUYECKUX MPOILIECCOB B Opra-
Hu3Me. CrekTp (ppakTaibHBIX Pa3MEPHOCTEH MOXKET
OBITh €CTECTBEHHON KOJMYECTBEHHOM IIKAJIONW 3TOTO
MOpHO(HU3NOIOrHIECKOTO HHINKATOPA, TIEPBBIM pea-
THPYIOIINM Ha MaJleHIIne CEHCOPHBIE, B TOM YHCIIe
TeMIIepaTypHbIe BO3/IEHCTBHA, CIOCOOHBIE KaK CTa0H-
JIM3UPOBATH, TAK U pa30aIaHCUpPOBATh yCTAHOBOYHbIE
TOYKH TOMEOCTa3a.
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advantages of fractal and need new paradigm of
functional morphology. A special role in realization of
base functions of HSB belongs to the epithelium of
oral mucous. Its multilayer dynamic structure is not
only powerful protective barrier, but also sensitive index
of the presence of pathological processes in an orga-
nism. The spectrum of fractal dimensions may be
natural quantitative scale of this morphophysiological
indicator, the first responding to the slightest sensory,
including temperature effects, capable both to stabilize
and misbalance the homeostasis set points.
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