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yABTPACTPYKTYPHBIX 3JIEMEHTOB FeMaTOCaIMBapHOTO Oapbepa.
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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 dimensionsto 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, increasein lability, fractalization of ultra-thin elements of

hematosalivary barrier.
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CoBpeMeHHbIE TEXHOJIOTHH U (yHIaMEHTaJIbHbIC
HCCIIeIOBaHHS KPHOMEMIIUHBI 00y CJIOBUIH ITUPOKOE
MIPUMEHEHNE KPUOBO3EHCTBUI B KOMIIJIEKCHOM JIeue-
HHUH CTOMATOJIOTHYECKUX 3200JI€BaHH BOCTIATUTEIb-
HOTO, IMCTPO(PUUESCKOTO 1 OITYXOJICBHIAHOTO XapaKkTepa
(rumepTpodUuecKuil THHIMBHT, TeHEPAIN30BaHHbBIH 1a-
POMOHTHT, 31myiuc u jip.) [3]. B ntuarnoctrke u marore-
HE3e TaKoTo poja 3adosieBaHMid COBpEMEHHas Teope-
THUYECKasi METUIIMHA BCE Yallle UCTIOJIb3YEeT OCHOBHBIE
napajurMbl TEOPUH JIETEPMUHUPOBAHHOTO Xaoca M
bpaxransHOit Mopdosoruu [12].

Kpuoo3zeiicTBre MPpaKTHIECKH JIMIIEHO MPOTHBO-
MOKa3aHMi, He OTpaXkaeTcs Ha 0OIIeM COCTOSIHHY Ta-
[IUEHTA, SBJISACH METOJOM BBIOOpA y OOJBHBIX C TSI-
KETBIMA COMaTHYECKUMH U CUCTEMHBIMH 3a00JIeBa-
HUsiMA (TeModuInsi, TPOMOOIMTONICHUYECKas My p-
nypa, remMopparuueckuid Backyaut u jap.) [3]. B To
’Ke BpeMsI B KPHOXHUPYPIHH HE YACISIOT IOJDKHOTO BHH-
MaHUSI HAUTHYUIO BOKPYT spa KPHOAECTPYKIIMH 00-
LIMPHOU MOTPAaHUYHON 30Hbl YMEPEHHO OXJIAKIEHHON
TKaHH, KOTOPYIO MOKHO OTIPE/ICIUTh KaK TUITOTEPMU-
Jeckas ieHymopa (mosaytens). B ob6macti meHyMOpbl
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Contemporary technologies and fundamental stu-
diesof cryomedicine have stipul ated awide application
of cryoeffectsin acombined 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 thetheory of deter-
mined chaos and fractal morphology [12].

Cryoeffect ispractically deprived of contraindica-
tions, does not affect a patient general state, being the
sel ection method for patientswith severe somatic and
system diseases (hemophilia, thrombopenic purpura,
hemorrhagic vasculitis etc.) [3]. At the same timein
cryosurgery there has not been paid a proper attention
to the presence of awide 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 changesare present [1]. Penumbraisabasic
target of stroketherapy [1], including use of hypother-
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B LIEJIOM COXPAHSETCS YHEPreTUICCKUI METa00IN3M
U TIPHCYTCTBYIOT B OCHOBHOM ()yHKIIMOHAJILHBIE, a HE
cTpykTypHbie uamenenus [1]. IlenymOpa — raBHas
MHUIIIEHb TePAIIMU HHCYJIBTa [ 1], B TOM YHCIIe C HCTIOIb-
30BaHKMEM TUIIOTEPMHUH Kak Bo3/ekcTRus Ultimaratio.
Ho ipu kpronectpykiuuu neaymMOpa, BO3MOKHO, cama
SBIISIETCS “ TEpaNeBTHYECKOM 30HOH " J1e4eOHOi TrIio-
TEPMUH, CTUMYJIUPYSI PETYISTOPHBIE CUCTEMBI OpTa-
HU3Ma. DTO IMOJIOKEHHE OCHOBBIBACTCS] Ha aHAJIM3e
JOCTOBEPHBIX JAHHBIX 00 HCTIOJIb30BaHUH THIIOTEPMUH
B TIPAKTHYECKONH CTOMATOJIOTHH U SKCIIEPUMEHTAIb-
HOM 000CHOBaHWH MOTEHIHATHHONW P PEKTUBHOCTH
XOJIOJIOBBIX BO3JIEUCTBUH 11 HOpMaJIM3aluu CTPECC-
3aBUCHMBIX HAapYyIICHUI B MATKHX TKAHSIX MapOJOHTa
[3,6, 7]. B aTux cirydasx MEXaHU3M JIeueOHOTr0 AEHCT-
BHSI OXJIAKICHHSI MOXKET OBITh 00yCIIOBIIEH CIIOCO0-
HOCTBIO CTHMYJHPOBATh PEAKTHBHOCTH OpPTaHU3Ma,
MOBBIIATH €T0 CTPYKTYPHYIO U (DYHKUIMOHAIBHYIO
JTaOMIIBHOCTH C TOMOIIBIO PETYIISINH POHUIIAEMOCTH
THCTOT€MaTHYECKUX 0aphepoB, B YaCTHOCTH T€MaTo-
canmBapuoro 6apsepa (I'CB). Konneriust I'Ch 65i1a
paspaboTana B KOHIIE TpoIToro cronetus [15] u ee
IIPOJOJIKAIOT IJIOJOTBOPHO pa3BuBaTh [6, 7, 14]. B
MOCJIETHUE JECSITUICTUS B OMOJIOTUU M METUIIMHE
(dopMupyeTCS HOBOE HayYHOE HallpaBJIeHUE, KOTOPOE
TM03BOJISIET KOJIMYECTBEHHO OIIEHUBATH OOIINH YPOBEHb
YIOPSAOYEHHOCTH WITH XaOTHYHOCTH, IO CyTH JTaOUITh-
HOCTH (DYHKIIMOHAJIBHOW apXUTEKTOHUKH CHCTEM
OpraHu3Ma Io TOoKa3aTelsiM (QpakTalibHON pazMep-
HoctH [4, 8, 9, 17]. ®pakTanbHblii aHATH3 XOPOIIO
3apekoMeH10Ba ceost B pusnomnoruu [9, 16], mopdo-
noruu [4, 5] u menunmne [17], Hanpumep pH U3y4IeHUH
MUKPOLUPKYISTOPHOTO pyclia OPraHOB U TKaHEW B
Hopme u marojioruu [11, 20]. Mopdonoruueckum
(bpakTagoM MOXKHO Ha3BaTh OOBEKT CO CIOKHOU He-
papxueii CTpyKTyp, KOTOpasi COCTOUT U3 YacTei, cTa-
THCTUYECKH MOA00HEIX 11esoMy. [lo Xaycmopdy pas-
MEpHOCTh (hpakTasia 00JIbIle IBKIUI0BOU (TOMOIIO-
TMYECKON) U, KaK MpaBuiIo, apobHas [8, 9]. TunmuHbM
npuMepoM (PpakTanonogoOoHoro 0Opa3oBaHMs MOKET
OBITh CEpJCYHO-COCYUCTas CHCTEMa, B YaCTHOCTH
€e MUKPOTEMOIIMPKYIISITOPHOE 3BEHO — OCHOBA BCEX
TUCTOTeMAaTHYECKUX OapbepoB.

Lenb paboTel — onpeneneHue GpakTaabHBIX 0CO-
OCHHOCTEH CTPYKTYPHO-(DYHKITHOHATEHOTO COCTOSHHS
3IIEMEHTOB TUCTOreMaTHUECKOTO Oapbepa v Tpexmep-
HOH apXUTEKTOHUKHU MATKUX TKaHEH IapOJOHTA KPBIC
MOCIIE KPHOATITITMKALHH .

Matepunanbl M metoAbI

Bce MaHUMYSIMK C )KABOTHBIMU (OEITbIC KPBICHI
Maccoit 200250 r) mpoBoANIIH MTOCE BHYTPHOPIO-
MIMHHOW MHBEKIIMHY THOTICHTAIIA HATPUSI J1s oOecrieye-
HUSI COCTOSTHHS TOBEPXHOCTHOTO HAPKO3a.

Kpuoanmimkaiuio ciim3ucToii 000J109KH BHYTPEH-
HEW MOBEPXHOCTH IIEKH U Kpast TBEPIOTO HeOa BBIMOJI-
HSUTH C TIOMOUIBI0 aBTOHOMHOTO KPHOAMILIUKATOpa

NMPOBJIEMbI
KPMOBMOJIOIrUM
T. 19, 2009, N23

mia as the effect of ultima ratio. However during
cryodestruction the penumbra is likely hypothermia
“therapeutic zone” itself, that is it stimulatesregul atory
systems of an organism. This notion is based on the
analysis of statistically significant data about the use
of hypothermiain practical dentistry and experimental
substantiation of potential efficiency of cold effects
for normalization of stress-dependent disordersin soft
tissues of parodontium [3, 6, 7]. In these cases the
mechanism of therapeutic effect of cooling may be
stipul ated with the ability of stimulation of an organism
reactivity, increasing of functional lability by means
of regulation of permeability of histohematic barriers,
in particular hematosaivary barrier (HSB). Conception
of HSB was developed at the end of last century [15]
and itsdevelopment hassucceeded [6, 7, 14]. During
recent decadesin biology and medicinethere hasbeen
formed anew scientific trend enabling to quantitatively
assess total degree of order or chaos, actualy lability
of functional architecture of organism systems on the
indices of fractal dimensions [4, 8, 9, 17]. Fracta
analysishasrecommended 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 acomplicated hierarchy of structures, con-
sisting of the parts statistically similar to thewholemay
be called morphological fractal. According to Haus-
dorff the dimensions of fractal is bigger than Euclid
one (topological) and as arule it is fractiona [8, 9].
Thetypica example of fractal-like formation may be
cardiovascular system, in particular its microhemo-
circulating link, the base of all histohematic barriers.

Theresearch aimisto examinefractal 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 manipulationswith animal s (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 mucusand margins
of hard palate was done with autonomous cryoappli-
cator KD-3 (Institute of Low temperature Physicsand
Engineering, Kharkov) with 2 mm copper nozzle at
—120°Cfor 1 min.

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

The samples of parodontium soft tissues from the
cryodestruction center zone (CZ) and boundary area,
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K/I-3 (OTUHT HAH VYkpauHsl) ¢ MEIHON HACATAKOM
IraMeTpoM 2 MM, Temnepatypoit —120°C B TeueHue
1 muH.

MHEKpOTreMOLMPKYIISIHIO JECEH U3y4ain iN Vivo
meronamu bnomukpockonuu [11] (muxpockorn Jlromam
K-1 (JIOMO, CCCP), kpacutens — (hIr0OpeCccHH
Hatpus (“Makpoxum”, Poccust) 1 KoH(DOKaIBbHOM MHK-
pockonuu (Mukpockon LSM META 510 (Carl Zeiss,
I'epmanmust), kpacutesnb — 3,3- TUMETHIIOKCHKapOoIna-
uuHa fomun (Serva, CIITA).

OOpas3ibl MATKHX TKaHEH apoIOHTAa U3 30HBI S/Ipa
kpuoaecTpykiwu (31) v morpaHUIHON 00NACTH —30HBI
nenym6pa (311) 11 onTHYECKO MUKPOCKOITHHU ITOJTY-
TOHKHUX CPE30B U TPAHCMHUCCHOHHOM 3IEKTPOHHON MUK-
POCKOIIHH YIBTPAaTOHKUX Cpe30B Opanu Ha 14-e cyTkn
TocJIe KpHoamuIMKauy. [IpenapupoBanue mpoBo N
B COOTBETCTBUH C OOIICTTPUHATHIMU METOJJAMH U pe-
komenaaiusMu [2]. Tkauu ¢pukcuposanu 3%-M riy-
Tapaibaeruaom u 1%-m 6ydepHbIM pacTBOPOM YETHI-
pexokucu ocmusi. OOpasipl TKaHelH 00e3BOKHUBAIH B
JTaHoJe BO3pacTaloell KOHIEHTPAUH U a0COIOT-
HOM alleTOHe, 3aKJII0Yalid B CMECh CMOJI ATIOH-apall-
aut. Cepuiinbie monytoHkue cpessl (0,5 MKkM) H3roToB-
Jasutd Ha yasTpamukporome YMTII-6 (“SELMI”,
VkpanHa), OKpaIiBaid OCHOBHBIM ()YyKCHHOM M METH-
JICHOBBIM CHHHM, YIBTPATOHKHE CPE3bl — Ha YJIbTpa-
mukpotome YMTII-4 (“ SELMI”, Vkpauna), KoHTpac-
THPOBAJHU ypaHWIAIETATOM U IIUTPATOM CBHHIIA.
[TpocmoTp U ¢ororpadupoBaHre OCYIIECTBISIIN C
MOMOIIBIO 3JIEKTPOHHOrO Mukpockona [19M-125K
(“SELMI”, YkpaunHa).

s mopdomeTpruueckort 00pabOTKH JaHHBIX HC-
TI0JIH30BaJIM KOMITBIOTEPHYIO cucteMy ananmza FRAM
[10, 13]. B maremaruueckyto cpeny FRAM nepeno-
cui pparMeHTsI n300paskeHuii 61000beKTOB (pHc. 1).
Hudposbie n3006paxkeHnss CKAHUPOBAIH METOJIOM
“ckodb3siiero okna” . B kaxxnom okae W (16x16 niu
48x48) Borruncisiin GpakranbHbie pazmepHoctu (D)
U cpeiHee 3HaYeHue JJisi Bcero u3oopaxkenwus. [Ipu-
JlaBas OINpeJeNIeHHBIM auanasonaMm D yciioBHYIO
OKpacKy, CTPOWII CeNIEKTHBHOE n300pakenue (puc. 1).

st pacuera D B okae W n300pakeHne mpeacTas-
nsn B TpexmeproM Buze (3D W), B kauecTBe “BEHI-
COTHI” HCHOJB30BAIM HOPMHUPOBAHHYIO Ha MaKCH-
MaJIbHOE 3HAYEeHUE SPKOCTh TOUYEK B 3aBUCHMOCTH OT
UX KOOpIUHAT B OKHe ckaHupoBanus. Oxkna W pazou-
BaJIM Ha KBaJpaThl Pa3HOTO pa3Mepa U BO BCEX KBaJ-
partax BEIYHCIISIIN [UIOIIA b TOBEPXHOCTH YaCTH TPeX-
MEpPHOTO MPEeCTaBICHUs N300paKeHUsI, OTpaHUYCH-
HOW 3TUMH KBajpaTam#, “MetojgoM mpusmer” [10].
Janee npoBoaWIIN IMHENHYO AIITPOKCUMALUIO JIOTa-
pUPMHUYECKOI 3aBUCUMOCTH TUIOIIA/IN TTOBEPXHOCTH
TPEXMEPHOTO TPEJICTABICHHS N300PaKEHHUS OT CTOPO-
HBI KBajpara, KOTOPbI ee OrpaHHYMBACT, ¥ BBIUHKC-
sstma 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 fucsinand
methylene blue, ultrathin sectionswere performed with
ultramicrotome UM TP-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 therewas
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) asthe“height” therewas used
normalized to maximum brightness value of spots
depending on their coordinates in scanning window.
Windows W wasdivided into squares of different sizes
and in al the squares there was counted the surface
areaof 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 thetheory of generalized
Brownian motion, wherein thereisinvolved thevalue
H, associated to D by simpleratio: H=2-D [8]. The
system is considered to be persistent (stable) at
1>H > 0.5, anti-persistent (inclined to rearrangements)
at1<H<0.5andrandomat H = 0.5.

Results and discussion

Our morphological studiestestified 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. OcHOBHBIC 3Tamnbl MOCTPOCHHUS
CEJICKTHBHBIX M300pakeHui mpu ¢pax-
TaJIbHOM aHAJIM3€ B MAaTEMaTHYECKOH cperie

FRAM.

[Tpu uHTEpIIpETAIINH TAHHBIX YUUTHIBAJIH MTOJI0XKE-
HHE TeopuHu 0000IIIEHHOTO OPOYHOBCKOTO JIBHIKEHUS,
B KoTOpo# purypupyet Benmmuuna H, cBszannas ¢ D
mpocThiM cooTHomeHneM: H =2 —D [8]. CunTaercs,
YTO CHCTEMA SBIIAETCS IIEPCUCTEHTHON (CTaOMIBHOM)
npu 1>H > 0,5, anTunepcrcTeHTHO# (CKJIOHHOM K nepe-
crporikam) npu 0<H <0,5, a ciyuaitnoii npu H = 0,5.

Pe3yAbTatbl M 00Cy)XXAeHHue

Hamm mMopgosnoruyeckue mccieaoBaHus CBUJE-
TEILCTBOBAJIH, YTO Y KOHTPOJIbHBIX )KUBOTHBIX CTPYK-
Typa SIUTENINS POTOBOU MOJIOCTH HMeJNa THIIHIHOE
CTPOCHHE 1 BU3YalIbHO HE TpeTepIieBaia N3MEHEHN I
OCJIE KPHOAIIUTHKAINH (pHC. 2).

@dpakTalIbHBIN aHATU3, MPOBEJICHHBIN MyTEM CKa-
HUPOBAHUS N300paKeHNH 0a3aILHOTO, IMTATIOBATOTO,
3€PHHUCTOTO ¥ POTOBOT'O CJIOEB SITUTENNS HA Oy TOH-
KUX cpe3ax (puc. 2) mokasal, YTO B POrOBOM CIIOE
001acTH ¢ pa3MEePHOCTHIO JIMHUHN, OJIU3KOM K 3BKIIH-
nosoii (D ~ 1,0), okpyskeHbI (pakTaabHBIMU 00JIAC-
amu (D ~ 1,2) B mepcUCTEHTHOM (CaMOIOIIePKH-
BAOLIEMCSI) THANa30He C BKPATUICHUSIMU aHTHIICPCHUC-
TCHTHBIX Y4aCTKOB, YUCJIICHHOCTH KOTOPBIX YBCINYH-
BACTCsI B 36PHUCTOM U ILIUITOBATOM CJOsX. ba3anbHbIit
CIIOH amuTeNus oTiaM4aeTcs 0ojiee KOHTPACTHBIMHU
y4acTKaMU C aHTHUIEPCHCTEHTHOH pa3MEpHOCTHIO
(D ~ 1,7) B mepcUCTEHTHOM OKPY>KCHHH, KOTOPOE
CBUIETEILCTBYET O MEPECTPOCYHBIX MpPOIEccax B
CTPYKTYpE 3TOTO POCTOBOT'O CIIOSI.
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Fig. 1. Main stages of designing the selec-
tive images during fractal analysis in
mathematical environment FRAM.

fractal areas (D ~ 1.2) in persistent (self-maintaining)
range with inclusions of anti-persistent sites, the
number of which risesin granular and thorned layers.
Basal epitheliumlayer isdistinct in more contrast sites
with anti-persistent dimensions (D ~ 1.7) in persistent
environment, testifying to rearrangement processesin
the structure of this growth layer.

Connective tissue on the index D ~ 1.25 is quite
heterogenous, butinawholeit isstable, equally persis-
tent in preparations derived with different methods of
microscopy at differingin ten and hundred times magni-
fications (Fig. 3).

After cryoapplication tissue structural 1ability increa
ses on criterion D, but it remainsin stable, persistent
area. Selective images of the samples testify that
cryoapplicationin both PZ and DZ doesnot significantly
change general geometry of tissueat thelevel of group
of cells(scanning window 16x16, Fig. 2). However at
thelevel of epithelium layers (window 48x48, Fig. 2)
fractal analysis reveals strong differences in tissue
structure, but which can not befound visually. So, after
cryoapplicationin 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 tendencieswill lead
to hyperkeratosis and destruction.

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

CeneKTuBHoOE N306paxeHne
(OKHO ckaHupoBaHMs 16x16 TOYEK)
Selective image
(scanning window 16x16 points)

Kontponb Control

CeneKTnBHoE n306paxeHne
(okHO ckaHMpoBaHus 48x48 Touek)
Selective image
(scanning window 48x48 points)

A0~ D~13,0-15.D17

gD~ D~13,0~15,D~17

Puc. 2. MI/IKpO CKOIIMYECKUI U (I)paKTaHBHLIﬁ AHaJIN3 BJIMAHWSA KPUOANTUIMKAIIUY Ha COCTOSTHUE SITUTCIINA U COG,Z[I/IHHTCJIBHOﬁ

TKaHU JCCCH KPBLIC.

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

CoeauHuTenabHas TKaHb 110 nmokaszarento D ~ 1,25
JTIOBOJIEHO HEOTHOPO/THA, HO B IIEJIOM YCTOHYNBA, OJIH-
HaKOBO TIEPCUCTEHTHA Ha Tperaparax, MmoiydaeMbIX
Pa3HBIMH METOIAMH MUKPOCKOITHH TTPH OTIINYAOTIHX-
CsI B JIECATKH W COTHH pa3 yBenuueHusx (puc. 3).

ITo kpurepuro D mociie KproanIuUIMKAIMK TOBBI-
IaeTCsl CTPYKTYPHAs TaOUIBHOCTh TKAHH, TIPU 3TOM
cpennee 3Hauenue D Bo3pacraet, HO ocTagres B yc-
TONYMBOM, MEPCUCTCHTHOU o0nacTu. CeleKTUBHBIC
n3o0paxeHus o0pa3OB CBUIETEIHCTBYIOT, UTO
kpuoantuinkanus kak B 311, Tak u B 3/] cymiecTBeHHO
HE W3MEHSAET OOIIyI0 TE€OMETPUIO TKaHW Ha YPOBHE
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PZ) after cryoapplication no significant ultrastructural
peculiarities were visually found (Fig. 4). Basal cells
arelocated on acontinuous basal membrane and bound
with it by semi-desmosomesand between themselves
and the ones of thorned layer they are connected by
gap junctionsand desmosomes on peculiar plasmalem-
ma outgrowth of microvili type. Microvilli fill quitea
wideintercellular space. Nuclei of basal cellswith 1-2
large nucleoles of irregular shape contain predomi-
nantly euchromatin. In cytoplasm there arefound free
ribosomes, separate cisterns of endoplasm reticulum
and non-numerous mitochondria with electron dense
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IPYIIIBI KJIETOK (OKHO CKaHUPOBA-
uust 16x16, cm. puc. 2). OxHaxo,
Ha yPOBHE CJIOEB TUTENHs (OKHO
ckaHupoBanus 48x48, cm. puc. 2)
(pakTaabHBIN aHATN3 O0HAPYKHU-
BaeT KapAWHAJIbHBIC Pa3Uuus B
CTPYKTYpE TKaHH, TEM HE MEHee,
HE BBISBIIsIEMbIE BU3yanbHO. Tak,
nocJie KPUOANTUTUKAIIMK B 30HE
neHymMOpa, B OTIMYHE OT 30HBI
JIECTPYKIIHH, JITUTETHATBHBIC Tpe-
OCIIKK aHTUTIEPCHCTEHTHBI, CKJIOH-
HBI K TIEpECTpOiKaM, pereHepa-
LHMHA U BOCCTAHOBJIEHUIO. B 30HE
KPUOJECTPYKIIMH aHTHIICPCHUC-
TEHTEH POTOBOM CIIOH, B KOTOPOM
TCH/ICHLIMH K TIEPECTPOIKE YpeBa-
THI TUTIEPKEPATO30M H pa3pylie-
HHEM.

@paKTalbHbII aHAJIU3 DJIEKT-
POHHO-MHUKPOCKOITHYECKUX H30-
OpaXeHHid MATKUX TKaHEeH mapo-
JIOHTA MOATBEPIUI MOJTyYCHHBIC
Ha CBETOONTHYECKOM yYPOBHE 3a-
KOHOMepHOCTH. Tak, Bo Bcex 00-
pasuax tkauu (3K u 3IT) mocie
KpuoanijinKaiuyu BU3YyaJIbHO HE
BBIABJICHO HHUKAaKHUX CYUICCT-
BEHHBIX YIIBTPACTPYKTYPHBIX OCO-
OEHHOCTEH, KOTOpBIE HE OTBEYAIIH
661 HopMme (puc. 4). basanbHbie
KJIIETKH PACIOJIOKEHBI Ha Henpe-
pBIBHOM Oa3anbHOU MeMOpaHe U
CBSI3aHBI C HEH MOTyIecMocoMa-
MH, a MEXIY CO00H U KIIETKaMu
IIMTIOBATOTO CJIOSl — IIEIEBBIMU
COCIMHEHUSIMH U JIECMOCOMaMHU
Ha CBOEOOpa3HBIX BHIPOCTAX
IUIa3MOJIEMMBI THIIAa MHKPOBOP-
CUHOK, 3aIOJHSIONIUX TOBOJBEHO
HIHPOKOE MEXKKIIETOYHOE MPOCT-
paHCcTBO. fapa 6a3anpHBIX Kie-
TOK ¢ 1-2 KpYITHBIMH SPBIIIKAMU
HETPaBHIBHOM (POPMBI cOIepKaT
MPEUMYIIECTBEHHO 3YXPOMATHH.
B muroriazme oOHapy KUBarOTCS
CcBOOOIHBIE PUOOCOMEI, OT/EIIb-
HBIC LUCTEPHBI IHAOIIA3MATHU-
YECKOro pETHKYJIyMa i HEMHOTO-
YHCIICHHBIC MUTOXOH/IPHH C HJICK-
TPOHOIUIOTHBIM MATPUKCOM H
KOpOTKUMHE KprcTamu (puc. 4, a).
ONUTETHOIUTHI ITUITOBATOTO CIIOST
HUMEIOT MOJUTOHANBHYIO (OpMY,
00pa3yroT BEIPOCTHI — MHKPOBOP-
CHUHKHU B IIUPOKHE MEXKKIETOY-
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Mukpockonus CenekTmBHOE nsobpaxeHne
Microscopy Selective image

a D=1,33+0,05 a

D3 D15 D= T

c

Brdy B3R~ 155 D17

r D=1,31+0,03 d

Puc. 3. Mukpockonudeckuii 1 GppakTanbHbIH aHaIN3 ()parMeHTOB MHKPOCOCYIOB
1 HEPBHBIX BOJIOKOH COEJMHUTEIbHOM TKAHU KOHTPOJIBHBIX KPBIC: @ — AIIEKTPO-
HOTpaMMa; O — MOJYTOHKHH cpe3; B — KOH(OKaIbHAs MUKPOCKOIUS, T —
6nomukpockomust; A —aprepuona,; V —senyna; C—kanmuisip; MF —Mbliednsie
BoJiokHa; N —HEpBHOE BOJIOKHO.

Fig. 3. Microscopic and fractal analysis of fragments of microvesselsand nerve
fibers of connectivetissue of control rats: a —electron pattern, b—thinslice, c—
confocal microscopy; d—biomicroscopy; A —arteriole; V —venule; C—capilliary;
MF—musclefibers; N —neura fibre.
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0,5 pm

Kontponb Control

[D=141+001]

Kpunoannnukauna 30 Cryoapplication (CZ)

n

[D=1,48+ 0,01

Puc. 4. D1eKTpOHHO-MHUKPOCKOITMUYCSCKHI U (PPaKTAIbHBIN aHAIN3 BIIMSHIS KPHOAIUTUKAIIMK Ha COCTOSHUE SITUTEIHS JCCHBI
KpLIC: a, 6, B, 4,€,3, 1 —3J'IeKTpOH01“paMMBI; I, 2K — CCJIICKTHUBHBbIC I/I306pa)KGHI/I$I BHGKTpOHOFpaMM; BM —06a3zanbHast MmeM-
Opana; D —necmocomsr; EC —anurenuanshbie knetkr; KG —keparornanuHosas rpanyina; LC —knerka Jlanrepranca; M —
MuToXoHApuH; TF —ToHOGUOpHwIEL; f —0TpOCcTKH HHOPOOIACTOB; N—SAPO.

Fig. 4. Electron microscopy and fractal analysisof cryoapplication effect on epithelium state of rat’sgums: a, b, c, g, f, h,
i —electron patterns; d, g — selectiveimages 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.

HBIE TPOCTPAHCTBA, a TAK)Xe IUTOIIa3MaTHIECKHE
BBINITYMBAHNS, KOHTAKTUPYIOMINE C BBIPOCTAMU
COCEIHUX KJIETOK C MOMOIIBIO AECMOCOM, KOTOpbIE
CBSI3aHBI C MyYKaM# TOHO(UIaMEeHTOB (puc. 4, 0).
DNHUTENNOMUTHI 36PHUCTOTO CIIOS YIUIOIICHHEIE,
MMEIOT MEJIKHE I'PaHyJIbl KepaTornaMHa U 0O0JIbIIoe
YHCJIO PO3ETOK IIMKOI€Ha B LIUTOILIA3Me, TOTa Kak
MHUKPOBOPCHHOK 3HAYMUTEIILHO MEHBIIIE, YeM B ILTUTIO-
BaToM cioe. KommaecTBo opraHesut B SMUTETHOIMTaX
MIPH IPUOIMKEHUH K POTOBOMY CJIOIO TPOTPECCUBHO

MPOBJIEMbI
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matrix and short cristae (Fig. 4a). Epitheliocytes of
thorned layer are of polygonal shape and form the
outgrowings, microvilli into wideintercellular spaces,
aswell 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 areflattened, have
small granules of keratohyaline and a big number of
glycogen rosettesin cytoplasm, meanwhil e the number
of microvilli issignificantly lower if compared with the
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yMeHbmaeTcss. ToHoGuOpUIIBI pacnagarTcs Ha
KOPOTKHE TOHKHE (DUIIAMEHTBI, MIa3MOJIEMMa yTOJ-
aeTcs, MeXKKIETOYHBIE TIPOCTPAHCTBA COKPAIIAFOT-
ca (puc. 4, B).

[loBpITIeHNE CTPYKTYPHOI TAOMITBHOCTH, MHTYTIN-
POBaHHOE OXJIAXKICHHEM, CKOpPEe BCETo 00yCIOBIECHO
“(hpakramuzanueir” TeOMETPHH CIIOKHOTO “ TaOUpHH-
Ta” MEXKJIETOYHOTO MPOCTPAHCTBA SIUTEIUOINTOB
BCEX CTaaui pa3BuTHs. Ha 31eKTpOHHO-MUKPOCKOIIU-
YECKOM YPOBHE COXPaHSETCsl 3aKOHOMEPHOCTb, MOI-
MEUEHHAs Ha CEJCKTHBHBIX M300paKEHUSAX CBETO-
ONITHYECKUX MPENapaToB: aHTUIICPCUCTEHTHBIC MUK-
POYYacTKH BCerjia OrPaHUYCHbI MEPCUCTEHTHBIMU
(puc. 4,1, K). DUUTENHANBHBIN CITOM, Kak PU3NIECKHit
Oapbep, CTaHOBUTCS 0oJiee TUOKHM, OTKPBITBIM K
a/1anTallMOHHBIM U3MEHEHUSIM, HO OCTAeTCs Ha IS)KHOU
TIPerpaIoi JAJIsi IPOHUKHOBEHHS B OPraHU3M aHTUTCHOB,
AJIJIEPTeHOB, KAaHIIEPOTeHOB U T. 11. [Tociie kpuoanuim-
Kalll{ JIOCTOBEPHO aKTUBUPYIOTCS TaKKe crenudu-
YeCKHUe UMMYHHBIE MEXaHH3MbI, KOTOPBIE 00eCIIeun-
BaIOTCS B3aUMO/ICHCTBUEM aHTUTCHIIPE3CHTHPYOLIUX
KJICTOK C Pa3HBIMH MOMYJIAIUIMU JIUM(OIUTOB. Taxk,
OCHOBHBIMH aHTUT'CHITPE3CHTHPYIOIIUMH KJICTKAMU B
SIUTEJIUU POTOBOM MOJIOCTH SBJISIOTCS ICHAPUTHBIC
wietku Jlanrepranca (puc. 4, 6). OHU UMEIOT O0JIBIIIOE
SAPO C MHBArMHALIMSME KAPHUOJIEMMbI i OTHOCHUTEIBHO
OOJBIIUM COJIEpPIKAHUEM TeTepoXxpoMaTruHa. B muTo-
Tu1a3Me 00HAPYKUBAIOTCS Pa3BUTHIC OPTraHeIUIbl, MHO-
TOYHUCIICHHBIE TPOMEIKYTOUHBIC (PHIIAMEHTHI, JIOBOJIb-
Ho crierduueckue rpanyisl bupoeka (Birbeck). Otu
KJIETKU PaCIOJIOKEHbI B 0a3aIbHOM HIIN IIHAIIOBATOM
CJIOE JMHTENNSI, & Pa3BETBICHHBIC OTPOCTKH MOTYT
MIPOHUKATH UIIK HE TIPOHUKATD B BHICIIIHME CJIOU B 3aBH-
CHMOCTH OT COCTOSTHUSI MHTEPIEILTIOISPHOTO TPOCT-
paHCTBa, TEOMETPHUS KOTOPOTO CYIIECTBEHHO H3Me-
HseTcs nocie kpuosozaeiicteus. st 311 u 3K xapak-
TEPHBI CII0KHAS aPXUTEKTOHUKA MEKKIIETOYHBIX CBSI-
3eid, (hpaKTaTu3aIys HHTEPIIEIUTIONSIPHOTO IIPOCTPaH-
ctBa (puc. 4, r—1). MOXHO NPEINOJI0KUTh, UTO TAKUE
YABTPAcTPYKTYPHBIE 0COOCHHOCTH OYyayT CIocoOCT-
BOBATh MOBBIIICHUIO () (HEKTUBHOCTH UIMMYHHBIX ME-
xann3moB I'Ch [18, 19].

Kpome smurenuansueix anemenToB I'Ch, BaxHOM
COCTaBJISIOIIEH OaphepHBIX MEXaHU3MOB SIBIISIFOTCS
9H/IOTETHATBHBIC AIIEMEHTBI MUKPOCOCYIUCTOTO pyC-
na. [IpoBenieHbI COOTBETCTBYIOIIHE SKCIIEPUMEHTHI IO
W3YyYCHUIO YIBTPACTPYKTYPHBIX KOPPEIATOB MPOHHU-
naemoctu ['Ch. Hanbonee BakHbIe M3MEHEHUS TPU
BO3JICHCTBUHU XOJIO/Ia TIPOUCXOJIST HA IMOBEPXHOCTHU
SHIOTENMONHUTOB. Ha BHyTpEeHHEM M BHENIHEM KOH-
Typax MHUKPOCOCYJIOB YBEIIMYHBAIOTCS YHCIECHHOCTD
WMHBarvuHaIui, KOJIM4eCTBO MUKPOBUJUIEH U DHJIOLIUTO3-
HBIX BE3MKYJI Pa3HbIX Pa3MEPOB, YTO SABJSCTCS MPU3-
HAaKOM MOBBIIICHHs (YHKIIMOHAIBLHONH aKTHBHOCTH
I'CB. Ilo HameMy MHEHHIO, I3MEHEHHSI, KOTOPHIC Ha-
OJIOIAFOTCS Ha IOBEPXHOCTH DHIOTESITHOIUTOB, BMEC-
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thorned layer. The number of organellesin epithelio-
cytes when approaching to horny layer progressively
reduces. Tonofibrillas decay into short thin filaments,
plasmolemma is getting thicker, intercellular spaces
decreases (Fig. 4).

Therisein 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 micrositesalwaysarelimited with persis-
tent ones (Fig. 4d, g). Epithelid layer asphysical barrier
is getting more flexible, open to adaptation changes,
but remains a reliable obstacles for penetration of
antigens, allergens, cancerogensetc. into an organism.
After cryoapplicaton there are statistically activated
al so the specific immune mechanisms, provided by the
interaction of antigen-presenting cells with different
lymphocyte populations. So, the main antigen-present-
ing cellsin oral epithelium are dendrite Langerhans
cells(Fig. 4b). They have abig nucleuswithinvagina-
tions of karyolemma and relatively high content of
heterochromatin. In cytoplasm there are found the
developed organelles, multipleintermediate filaments,
quite specific Birbeck granules. These cellsarelocated
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].

Inadditionto epithelia elementsof HSB, animpor-
tant component of barrier mechanismsare endothelial
elements of microvascular channel. There have been
carried out corresponding experiments on study of
ultrastructural correlates of HSB permeability. The
most important changesin the effect of cold occur on
the surface of endotheliocytes. Oninner and outer con-
tours of microvesselsthe number of invaginations, mic-
rovilli and endocytosis vesicles of different sizes
increase, that isthe sign of rising functional activity of
HSB. On our opinion, the alterations observed on the
surface of endotheliocytesalong with arise of the pool
of endocytosisvesiclestestify to theintensification of
pinocytos s processes, total quantitativeindex of which
isfractal 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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TE€ C YBEIUYEHHUEM ITyJia YHJIOIIUTO3HBIX
BE3HKYJI CBHJICTEIHCTBYIOT 00 HHTEHCH-
(uKanuy NpoLeccoB MUHOLUTO3a, CyM-
MapHBIM KOJIMYECTBEHHBIM MTOKa3aTeNeM
KOTOpPOTO sBIsieTCA (paKkTanbHas pas-
MepHOCTh (Tabnuna). Ha amekTpoHHBIX
MUKpogoTorpadusx Mel HAOTIOIAIN BCE
sTansl GopMHUPOBAHHS TUHOLUTO3ZHBIX

MopdomeTpruiecKre oKa3aTeIu SHI0TSIHOIMTOR KAIHLISIPOB
MOCJIC KpHUOANIUIMKAaIunu
Morphometric indices of capillary endotheliocytes
after cryoapplication

YyacTok
Area

KoanuectBo
MHBaruHanuu
Number of
invaginations

KoanuecTBo
MHUKPOBUANEH
Number of
mi crovilli

KoanuecTBo
BE3UKYA
Number of
vesicles

PasmepnocTh
Dimension

KonTpoas
Control

1,31 = 0,01

BE3UKYJI, HAYMHAS C MHBATMHAIIUH JTFOMU-
HaJbHOW MeMOpaHbI, 00pa30BaHUSI OT-

KpPBITOI U 3aMKHYTOM BE3UKYJI, TPUKPET- 3ona

JICHHBIX K JIIOMHHAJIbHOW MeMOpaHe;

zone
TIOABJICHUSA CB060,Z[HBIX MMUHOIIMTO3HBIX

ne"HyMbpa
Penumbra

1,37 % 0,008'2

ITy3BIPHKOB; CIIUSHUS UX MEXIY COOOi; 3ona

(bOpMHpOBaHI/IH KaHaJIOB U3 CJIIMBHINXCA

BE3UKYJ U 3aKaH4YMBasl MPUKPEIUICHUEM zone

AECTPYKIIIH
Destruction

78 = 12! 1,43 = 0,009'?

BE3HKYJI K aOJIFOMUHAIBHOM MeMOpaHe ¢
nocienywuen penuknnzanuen. Opak-
TaNbHBIA aHAIMU3 TOKa3al, YTo YIbTpa-
CTPYKTypa KanuuisipoB B obmactu 3K
Oosee nmabuipHa, yeM B 311, HO oOmias
(YHKIIMOHATBbHAS TEOMETPHSI OCTACTCSI
CTaOUIILHOU, EPCUCTEHTHOH (TabIuIa).

OnucaHHbIe H3MEHEHUS YIBTPACTPYKTYPhI TUCTO-
reMaTH4ecKux 0apbepoB MITKHX TKaHEH MapoJIOHTa,
0 HallleMy MHEHHIO, MOTYT CITIOCOOCTBOBATH MOBBI-
mernto nporuraemMoctu I'Ch. JlelicTBUTENBHO, TIOCTE
KPHOBO3JICHCTBHS CKOPOCTh KPOBOOOPAIIIEHUS MTPaK-
TUYECKH HE U3MEHSIETCS, B TO JKe BpeMsi HaOJIroIaeT-
Cs1 BBIXOJ] JIIOMUHECIICHTHOTO KPACUTES B TICPUKAITHII-
JISIPHBIM UHTEPCTULIU.

Jlunamuka ppakraabHBIX pa3MEpPHOCTEH YIbTpa-
CTpyKTypHBIX 3emenToB ['Ch mociie kpuoanruinka-
LMH, BO3MOXHO, OTBEYAaeT YCTAHOBJICHHON paHee 3a-
KoHOMepHocTH [9], mpucymieit remarosHiedamnyec-
KoMy Oapbepy: MEPCUCTEHTHOCTH CTPYKTYpHI (D ~ 1,3)
CIOCOOCTBYET MPOHUKHOBCHUIO aJIPCHAIMHA M HOP-
aJipeHajMHa, antunepcucreHTHocTs (D ~ 1,7) — are-
TIIXoNMUHA. YTO Kacaercst JIPyrux rucroreMariyec-
KHX 0apbhepoB, JabHEHIITIE HCCIIEI0BAHUS ITOKAXKYT,
HACKOJILKO OOIIUMHU HITH CTICIIM(QUICCKUMU SBIISTIOTCSI
X (QpakTajbHble CTPYKTYPHO-(QYHKIHOHAIbHBIE
0COOEHHOCTH.

(p < 0.05).

BbiBOABI

Crenyer OTMETHTh, YTO HOBEHIINE METOIUKH
MOJITBEPKIAF0T OCHOBHBIC ITOJIOKEHUS HECKOJIBKO 3a-
OBITON KOHIIETIIMHA T'eMaTOCaJINBapHOTO Oapbepa.
BaxHoli cocTaBHON 4acThblO, NEPBBIM U MOCICAHUM
€ro 3alUTHBIM PYOEKOM SBISETCS CTPYKTYyPHO-
(YHKIIMOHATBHBIH KOMIIJIEKC TKAaHEH MmapoJloHTa.
CBsi3aHHBIN COEIMHUTENFHO-TKAHHOHN “TMayTHHON”,
MIPOHU3AaHHBIN “YHIOKPUHHBIM JIPEBOM” JHIIOTEIHUS
KPOBEHOCHBIX KaITUJUIIPOB, OH (DOPMHUPYET CIOKHYIO
FapMOHHUIO TE€OMETPHUH UHTEP- U TPAHCICIUTFOJIIPHOTO
MPOCTPAHCTBA, TPEXMEpPHAs OPTaHU3aIHs KOTOPOTO
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Tpumeuanue: 1— pasiMuus 0 CPaBHEHUIO C KOHTpOJEM nocTtosepHs (P < 0,05);
2— paznu4us MeX Iy 30HaMH TeHyMOpa u aectpykiuu gocrosepHsl (P < 0,05).
Note: *—statistically significant differencesif compared with the control (p < 0.05);
2—gstatistically significant differences between penumbraand destruction zones

mation of channels of fused vesicles and finally the
adhesion of vesiclesto ablumina membranewithfollo-
wing recyclization. Fractal analysishas show that ultra-
structure of capillaries in the CZ area is more labile
thanin CZ, but total functional geometry remains stab-
le, persistent (Table).

Thedescribed 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 sametimethereisobser-
ved arelease of luminescent dyeinto pericapillary inter-
ditium.

Dynamics of fractal dimensions of ultrastructural
elements of HSB after CA likely corresponds to pre-
viousregularity [9], inherent to blood brain barrier; per-
sistence of the structure (D ~ 1.3) contributesto 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. Animportant 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
“endocrinetree” of blood capillary endothelium, it forms
a complicated harmony of geometry of inter- and
transcellular space, 3D organization of which statisti-
cally appearsas* self-like”, vividly demonstrating the

PROBLEMS
OF CRYOBIOLOGY
Vol. 19, 2009, N23



CTAaTHCTUYECKH BBINISIUT “ CaMOIIOI00HO0M” , HAITISITHO
IEMOHCTPHUPYET MpEeUMyIIecTBa GpakTadbHBIX U
HEO00XOIUMOCTh HOBBIX NapaurM (yHKITHOHATHHOU
Mopdonorun. Ocobast poib B peanu3aru 0a30BbIX
¢ysakuuii I'Ch nprHaAIeKUT STUTEIHIO CIM3HCTON
000J104KH POTOBOH 1oJiocTH. Ero MHOroC10iHas TMHa-
MHYECKasl CTPYKTypa SIBISIETCS HE TOJIBKO MOIIHBIM
3alUTHBIM 0aphEPOM, HO ¥ UyBCTBUTEIIBHBIM TIOKA3a-
TeJIeM HaJu4usl MaToJOrMYeCKUX MpoIecCOB B opra-
Hu3Me. CriekTp (ppakTaabHBIX pa3MEPHOCTEH MOYKET
OBITH €CTECTBEHHOM KOJIMYECTBEHHOM IIKAJIOH 3TOr0
MOp(hohU3NOTOTHIECKOTO HHINKATOPA, TEPBBIM pea-
TUPYIOIIUM Ha MajeHIlIie CEHCOPHBIEC, B TOM UYHCIIE
TeMIIepaTypHbIE BO3JIEHCTBHS, CIOCOOHBIC KaK CTa0H-
JIU3UPOBATH, TaK U pa30anaHCUPOBATh yCTAHOBOYHBIC
TOYKM IOMEOCTa3a.
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advantages of fractal and need new paradigm of
functiona morphology. A special rolein 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 sensitiveindex
of the presence of pathological processesin an orga-
nism. The spectrum of fractal dimensions may be
natural quantitative scale of thismorphophysiological
indicator, thefirst responding to the dightest sensory,
including temperature effects, capableboth to stabilize
and mishalance the homeostasis set points.
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