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®YJUIEPEHBI Co0 YCUJIMBAIOT TOKCUYECKHIA
IPPEKT TOJTYOJA HA COCTOSIHUE
®EPMEHTATHUBHOI CUCTEMBI
BUOTPAHC®OPMAIIMU KCEHOBMOTHUKOB
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Pa3BuTune HAaHOTEXHONOTMII CIIOCOOCTBYET —MOSBICHUIO
HOBBIX  YIBTPAaBUCOKOAWCIIEPCHHX  (OPM  BEIIECTB -
HAaHOMAaTEPHaJIOB, BIMSHUE KOTOPBIX HA 3/10POBbE YEIIOBEKA MOXKET
ObiTh  HempeackasyeMmbIM. llenbto manHOI paGoThl  ObLIO
nccnenosarhb dpdexr komorHamm ¢ymwiepeHoB C60 ¢ n3BeCTHBIM
XUMHYECKUM TOKCHKAaHTOM TOJIyOJIOM Ha aKTHBHOCTH (JEPMEHTOB
nepBoi 1 BTOPOH (a3el MeTaboaM3Ma KCEHOOMOTHKOB B NEYECHH
KpbIC. JKMBOTHBIM HHTpANepuUTOHEATFHO BBOJWIIM CYCHEH3HUIO
¢ymrepero (60 mr / xr), tomyon (0,5 ma / kr) u Tomyorn ¢
PAcCTBOPEHHBIMU B HeM (ymiepeHamu. B muHamuke (3-72 4) B
MHKpPOCOMAax [I€YCHM OINpele/sld  akTuBHOCTh YD -
TIIOKYPOHUITpaHCchepassl, eTokcupe3opyhun-O-neeTunaspl
(EPOJ), riyrarnontpanchepassl. MaKCHMaIbHBIE W3MCHEHHS
BCEX TOKa3areseil BO Bce CPOKH MCCIEI0BaHUs HaOIoaaoch B IV
IpyIIIe )KUBOTHBIX, KOTOPBIM BBOJIH (YJIEPEHBI, PACTBOPEHHBIC
B TOKCHKaHTe Toiyosie. B atom ciyuae aktuBHocTs EPO/] 1 V1D
- ITIOKYPOHMITpaHc(hepashl JOCTOBEPHO BO3pacTaa, a akTUBHOCTD
TITyTaTHOHTpaHC(epasbl JOCTOBEPHO CHUXKAJIACH 110 CPABHEHHIO C
JKUBOTHBIMH, KOTOPBIM BBOJMJIM TOJIBKO TOJIYOJ1. CIIe/IaHO BBIBOJIH,
4yro KapOOHOBBIE HaHOYacTUIB! (¢ymwiepeHsl C60 crocoOHEI
YCHJIMBATh TOKCUYECKOE BO3JCHCTBHE XUMHYECKOrO TOKCHKAaHTA
TOJIyOJIa Ha CUCTeMY OHOTpaHc(OpMALIK KCEHOOMOTHKOB.
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O6uotpanchopManui KCEHOOUOTHKOB.

Crarrs Hamiinia 26.03.1i p.

DOI 10.26724/2079-8334-2019-1-67-181
UDC 611.441-018.1:51-7

APPLICATION OF MATHEMATICAL APPROACHES IN MEDICINE

FULLERENE C60 STRENGTHEN
TOLUENE TOXIC EFFECT ON ENZYMES
SYSTEM STATE OF XENOBIOTICS
BIOTRANSFORMATION
Palytsia L.M., Korda M.M., Mudra A.E., Fedoniuk L.Y .

The development of nanotechnologies contributethdo
emergence new ultra high dispersed substance foatied
nanomaterials. Their influence on human health ban
unpredictable. The aim of this research is to itigate the effect
of fullerenes (&) combination with known chemical toxicant
toluene on the activity of the first and secondugrenzymes of
xenobiotics metabolism phase in rat's liver. Latmsa rats
received intraperitoneal injections of fullerenespgnsion (60
mg/kg), toluene (0.5 ml/kg) or toluene with dissahfullerenes.
UDP-glucuronosyltransferase,  ethoxyresor@haeethylase
(EROD), glutathione-S-transferase activity wetentified in
microsomes liver in as a time series starting ior i of the
experiment and up to hour 72. Maximum changes| ofagh in
all research terms arerecordered in 4 animal grbufterens
dissolved in toxicant toluene were injected todla@imal group.

In this case EROD toxicant toluene and UDP-
glucuronosyltransferase activity was increased rately and
glutathione-S-transferase activity was decreasedraely in
comparison with the animals with only toluene iti@t The
conclusion is that carbon nanopatrticles fuller€gseare able to
enforce the toxic influence of chemical toxicartiéme on the
system of xenobiotics biotransformation.

Key words: fullerenes, toluene,
xenobiotics biotransformation.
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Application of the information technologies to {mcess of data analysis, obtained during medésaarch, helps find

out and explain the activity patterns of certaigaors or their systems, their interrelations aneratdtion, as well as study the main
and transitional functioning stages of any biolag§igubject. The very mathematical study itselfngehe higher level of cognition,
permits to clearly observe the dependency of aefthenomena on other ones, and this gives us thertopity to formulate
hypotheses concerning interdependence of variostersg functioning in an integral living organisnineTstudy results of the
mathematical approaches application to the studyeoffetory function of the thyrocyte, the basic phafunctional thyroid unit
have been presented. Development and analysi® qdrtfile correlation pictures concerning the fallar thyrocytes secretory
potential and further data integration helped aweitee the patterns and the peculiarities of theabyte secretory function in
various states: normal, increased and decreasetidnal activity.
Key words: follicular thyrocyte, cytophysiologiesprrelation analysis;orrelation portrait, expert systems.

The paper is a fragment of the research project VElepment of prognostic and diagnostic criteriagation of
experimental models, improvement of the metabaticgsses disorders treatment at certain diseasesgarhal organs and skin”,
state registration number 01164004506.

The fundamental principles of the theory of infotima and cybernetics are being widely
implemented into the theory and practice of marilyesgs, including medicine which is no longer the
empirical science only. Usually, the tool for adeed research of biological objects is an expertesys
The study results, obtained with its help, makesjtbs the primary description and data classifaati
obtaining the comparable results; checking-up efaihitput concepts and functional dependencies batwe
them; formation of certain medicine sphere patt®hs

Any organism consists of a number of constitueemeints, each of them having their own
morphofunctional features [1]. It gives us the [iuifisy to describe the properties of every elemena
biological system (using certain parameters) andldtermine whether there exist any dependencies
between them [5]. Under the influence of variougimmmental factors, there are constant adequate an
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non-adequate changes in the biological system.nDuhe living process all the physiological funoso
parameters are changing within a wide range: frormal, determining the state of dynamic balanca of
given system to deep structural changes in orghrsiatter being a symptom of a serious patholdgica
process [1].

Normal and pathological processes have a numbmtetonnected qualitative and quantitative
features that predetermine the most appropriateoiaiological system functioning, taking into acc
its structure and potential capabilities. At thensatime, most of qualitative biological phenomena a
guantitative, too, therefore, they are eligibledaantification [2].

The problem of endocrine pathology, thyroid patglm particular, is topical not only in Ukraine
[4]. Since the thyroid gland participates in moktle living processes of our body, any violatidnte
activity leads to functional disorders and orgachanges. The fact that in recent years there hars &
increase in thyroid pathology prompts to searchrmétive methods for studying changes in the tlyroi
gland under different conditions of the organisexstence [7, 8].

The purpose of the study was to apply the mathematical tedhgieb to investigate the
specificities of the thyrocyte status changes:ntiaén thyroid morphofunctional cell under the cortis
of its reduced and increased functional activity.

Materials and methods.The object of study was the secretory potentiafiler of the thyrocyte,
with such constituent ultrastructres as: intraiéallar colloid, microvilli of the apical cytosolimembrane,
lysosome bodies, and secretory granules (tabléQl) [

Table 1
The profile of follicular thyrocytes secretory potential
Ultrastructural The studied feature of the The quality of the studied | Reference character of the studied
element ultrastructural element ultrastructural element feature  ultrastructural element feature
insignificant E1
Intra-follicular electron density moderate E>
colloid significant Es
insignificant Ha
Microvilli of the quantity moderate H2
apical cytosolic significant Hs
membrane insignificant Ha
_ moderate Hs
density, length significant He
insignificant G1
Lysosome bodies quantity moderate G2
significant Gs
small Ga
size medium Gs
big Ge
insignificant Gr
electron density moderate Gs
significant Go
insignificant M1
Secretory granules quantity moderate M2
significant M3
insignificant M4
electron density moderate Ms
significant Mse
apical cellular pole M~
allocation along the whole cytosolic Ms
membran
topographic connection with present Mo
lysosome bodies absent Mo

The assessment of the profile ultrastructural efémstatus was performed in figures from 0 to 4
points. The feature absence was marked as 0 deyeowlithe expression level, insignificant exprassio
1 point, moderate — 2 points, significant — 3 pgiitite feature’s normal expression was markedoasMs.
For the purposes of establishing the connectiomwdmsn the profile constituents, their strength and
direction, the paired correlation quotients wergligo which were calculated according to the welbwn
Pearson formula:
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i=n _ _
(% =x)(y; = y)
ro= i=1
Xy i=n _ i=n _
RS
i=1 i=1
where: rxy — paired correlation coefficient betweeandy indicators,
Xi — meaning of the indicatarin i survey,
yi — meaning of the indicatgrin i survey,
n- number of surveys,

X — average value of indicatefor n of performed surveys,
y — average value of indicaterfor n of performed surveys.

Subacute study was carried out on 40 non-lineatewhale rats, which formed 4 groups with 10
animals in each one. The rats of group 1 were &e@ complete, commonly-vivarium feed, the rats of
group 2 — in model conditions of alimentary ioddediciency, the rats of group 3 — in model conditi @f
hypothyroidism induced by taking the reezolil (3 mg per kg body weight), the rats of greip in model
conditions of hyperthyroidism induced by taking thgroidin (15 mg per 100 g body weight). Mercakoli
(INN = Thiamazole) and thyroidin (generic name yrbid Tablets, USP) were consumed physiologically
during feeding.

After the experiment, the rats were decapitateceuether anesthesia, their thyroid glands were
thoroughly separated from the connective tissuedfin osmium tetroxide and dehydrated in ascending
alcohols and acetone, followed by polymerizatiorepoxy resins. LKB 8800 (Sweden) ultramicrotome
produced ultrathin glands sections with the thidsnef 4-6 um were further contrasted with the salts
uranyl acetate and lead citrate and studied ungleniS EM-100-01 (Ukraine) electron microscope. At a
stages of the study, international requirementisedhumane treatment of vertebrate animals wererobéd
in accordance with the “Guidelines for Accomodatémd Care of Animals” (Strasbourg, 2006, Annex 4)
and Helsinki Declaration on humane endpoints teearpent animals.

The research was carried out by methods for seaniifative analysis of electron diffraction
patterns and determination of hormonopoietic cgfiscial possibilities profiles [2]. The results wer
processed by means of the correlation analysisgusia Microsoft Excel of Microsoft Office 2010
software.

The analysis of correlation connections was peréarmith consideration of their strength, number
and connection sign. The positive paired corretatjootient meaning was a sign of the same direeson
the studied indices change, while the negative trtbahwhen one index is increased, another (cdadec
to it) is decreased; the meanimg= 1.0 pointed to the existence of direct propodiaelation between the
indicesx andy, ry=-1.0 — inversely proportional. The structuralamgation of interrelations between
the indicators considers strong and very strongeciions (according to the Chaddock correlatiotesca
the ones within the following limits: 0.9r§<1.0 and 0.71 ky<0.9 ) to be the most significant.

The notion of “intrasystemic correlation portragtands for the reflection of the structural
organization of interrelations between all the edata of the studied profile on the basis of thewdated
array of paired correlation meanings. The basis development of the secretory potential profile
correlation portraits was their “fundamental elets&ri.e. those follicular thyrocyte ultrastructarahich
are the most significant for its secretory activiRyactical development of correlation portraitswarried
out with “actual features” being taken into accourd. those profile ultrastructures between which
significant connections can be established. A tetainalysis of correlation portraits was carried @an
the basis of their “key points” — profile ultrastture elements with the largest number of cormfati
connections. Interpretation of the established etations was carried out based on the principles of
cytophysiology, taking into account the functiosmnificance of each ultrastructural cell elemeit [

Results and their discussionFor the purpose of developing correlation portoditne thyrocyte
secretory potential profile, there have been setket moderate number of microvilli on the thyrocyte
cytosolic membrane (as “fundamental elementd?),(their moderate length and densils), moderate
guantity of lysosome bodies f{zmoderate quantity of secretory granulels)( moderate level of electron
density Ms), the existence of topographic connection betwgsosome bodies and secretory granules
(M10). To better understand the specificities of theadation portraits structure in the studied pefive
have created a modelled version for intact anirffgs1). It was found out that the actual profiéatures
wereHz, Hs, &, Gs, Gs, Ms, M7, M1o and there were established the following correfattonnections
between them: very strong (]|> 0.9) — 5 (1 of them being indirect); strong (8.8 | < 0.9) — 2 (1 of them
being indirect). The "key points" of the portraiereHs, Hs, Gs, M7, M1o.
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Fig. 1. Graphic representation of the correlatiantrait Fig. 2. Graphic representation of the correlationtait structure
structure of the follicular thyrocytes secretoryerial profile in  of the follicular thyrocytes secretory potentiabfile in white male rats
the intact white male rats (group 1). under the modelled conditions of alimentary iodieéiciency (group 2).

We determined that under the conditions of modetatesity of microvilli on the apical cytosolic
membranel{s) the secretory granules are being allocated othyrecyte apical poleMy-), and between
the secretory granules and lysosome bodies theaetepographic connectioMgo); |r |> 0.9. Such
specificities of the correlation portrait point ctat the optimal possibilities of the produced honalo
product secretion. It confirms the existence ofeay\strong indirect connection between the moderate
number of microvilli on the apical cellular polds) and the small size of lysosome bodies)(@s well as
a very strong connection between the moderate iypahtysosome bodies (and the moderate electron
density of secretory granulesl). Strong connections between the moderate nunflbrarcoovilli on the
apical cellular poleH>) and the middle size of lysosome bodies) {@stify to the well-balanced secretion
process.

During the process of developing the correlatiortrpd of the studied profile under the modelled
conditions of alimentary iodine deficiency (groupittwas determined that "actual features" weseHz,

Hs, Hs, Hs, G1, Gy, G4, Gs, Gg, M1, M2, Ms, M7, Mg, M1o and there were established the following corretati
connections between them: very strong|& 0.9) — 14 (10 of them being indirect); strong .8 | < 0.9)
— 2 (1 of them being indirect). The "key points'tioé portrait were k M1, Ms, M; the feature Mhad the
most numerous connections (fig. 2).

There has been established the existence of verygstonnections between the increased quantity
of microvilli on the apical cellular poleHg), insignificant number of secretory granuléd.), their
moderate electron densiti§) and apical allocationM7). Such connections between the thyrocyte
ultrastructural elements may serve as indicatotek@moderate degree functional tension. The aleseinc
topographic connection between secretory granuidslygsosome bodiesM) is a sign of complicated
secretion of the produced hormonal product. It lsarconfirmed by the close connection that has been
established betweevly and the significant electron density of lysosorodies (G). Strong connections
between moderate electron density of the intracidlr colloid E2), and significant density, the length of
microvilli on the apical cellular poléH — direct) and big size of lysosome bodies {Gndirect) can also
be a proof of a significant tension of the thyrecgecretory activity.

The existence of a very strong indirect connecbetween insignificant number of lysosome
bodies (G) and their small size (Bsignifies about the disorder of lysosome fundiaactivity. At the
same time, strong indirect connection between naidezlectron density of lysosome bodieg) (&d
moderate number of secretory granubds)(testifies to the level of thyrocyte secretorynatt at which it
is possible to maintain the secretion process#syobid hormones in the limits eligible for thyrcaativity
keeping. Therefore, all things considered, it hasnbestablished that under the studied experimental
circumstances the leading role in the processywbiti hormones secretion is played by lysosomedsodi

During the process of the correlation portrait depment under the modelled conditions of drug-
induced mercazolil hypothyroidism (group 3) it veestablished that its actual features wereHg, He, Gs,

Ga, Gs, Gs, Go, M1, M2, Ms, Ms, Mg, Mg and the following correlation connections werabkshed between
them: very strong (| |> 0.9) — 5 (2 of them being indirect); strong (8.8 | < 0.9) — 14 (5 of them being
indirect). The "key points" of the portrait werg, Hs, Hs, Gs, Gs, Ms, Ms (fig. 3).
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e Very strong direct connections

=== very strong direct connections very strong indirect connections

...... very strong indirect connections strong direct connections
strong direct connections strong indirect connections
......... strong indirect connections
Fig. 3. Graphic representation of the correlaticortrait Fig. 4 Graphic representation of the correlationrtrad

structure of the secretory potential profile oflifnllar thyrocytes in structure of the secretory potential profile oflifallar thyrocytes in
white male rats under the modelled conditions afigeinduced white male rats in the modelled conditions of dinduced thyroidin
mercazolil hypothyroidism (group 3). hyperthyroidism (group 4).

During the portrait analysis a very strong direshrection was noticed between the uniform
allocation of secretory granules along the whotesglic membrane\s) and the existence of topographic
connection between secretory granules and lysodmdees Mo), and this is the sign of substantial
complexities with the realization of the thyrocydecretory activity. Another thing proving it is the
existence of a very strong indirect connection leetwthe moderate electron density of lysosome bodie
(Gs) and the insignificant number of secretory grasé¢:), and a strong connection betweena@d the
moderate electron density of secretory granuMs).(The existence of strong connections between
significant density of microvilli on the apical ogolic membrane of the thyrocyte at their usuagjien
(Hs), big size of lysosome bodiesdjGtheir significant electron density {Gand moderate and significant
electron density of secretory granuldss(andMs) also indicates that under the conditions of fiometl
thyroid insufficiency the thyrocyte secretory aitjivs substantially complicated.

A strong connection between the moderate numbseafetory granulesvlz) and mostly small
size of lysosome bodies {&can be interpreted as the possibility of a noroeairse of thyroid hormones
secretion. At the same time, the existence ofangtmdirect connection between a significant nundfe
lysosome bodies (pand their big size (£p signifies that under the studied conditions, phecess of
thyroid hormones secretion is accompanied by tea@mena of functional tension.

Under the conditions of a moderate number of segrejranulesXl) the lysosome bodies size
(Gs) is rather small and it is proved by a strong @mtion between them. The established strong
connections between the insignificant electron s the intra-follicular colloid E,), the increased
number of apical microvillils), small lysosome bodies sizeGtheir significant electron density G
and the significant electron density of secretoangles Me) can be a sign of the secretion processes non-
conformity. Generally, the most significant for s&ory activity is the status of apical microviecretory
granules and lysosome bodies.

Under the modelled conditions of drug-induced tigiro hyperthyroidism (group 4) the actual
features of the studied profile correlation pottvaere k, Es, Hi, Gy, Ga, Gs, Go, M1, M2, Ms, Mg, M7, Mg,

My and the following correlation connections werekbshed between them: very strong | 0.9) — 31
(16 of them being indirect); strong (G§r | < 0.9) — 6 (3 of them being indirect). The "lgyints" were
Ez, Eg, Hl, G4, Ge, Gg, Ml, Ms, Me, M7, Ms, Mo (flg 4)

During the portrait analysis very strong connedievere noticed between the moderate intra-
follicular colloid electron densityE,), small size of lysosome bodiessiGheir significant electron density
(Go), the moderate number of secretory granuMs),(their moderate electron densityld), secretory
granules allocation along the whole cytosolic meankriMs). We think that it indicates that there exists a
significant dissociation between the thyroid hore®synthesis and their secretion.

We have discovered very strong connections betweenifollicular colloid electron densityeg),
decreased number of microvilli of the apical cytmsmembrane lf,), big size of lysosome bodies )G
insignificant number of secretory granul®s), their significant electron densityig), apical allocation of
secretory granulesM?), and the absence of the topographic connectibneesm secretory granules and
lysosome bodiesMy) which testify to serious disorders of the prodltg/roid hormones secretion. It is
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also proved by the existence of indirect strongneation between the moderate number of lysosome
bodies (G) and the uniform allocation of secretory granwdésg the whole cytosolic membrandsj.
Generally such correlation portrait picture seraes sign of substantial tension during the procé#se
produced hormonal product secretion. The leaditrgsttuctures of the thyrocyte under the studiedeho
conditions were secretory granules and lysosomebod

Thus, detailed study and generalization of medialbgical data in scientific research are carried
out using the possibilities of disponing contempypraathematical technologies including the corretat
analysis [11]. Our results are consistent with daé [4] to increase the informativeness of theltes
obtained in the study of various nosologies, as alvith the views [9] on significant expansiontioé
researchers’ cognitive potential when implementiognalized results into the practice of biological
objects studies. The above resonates with the @psni3,6,8] regarding the expediency of using exper
systems in biological studies, as well as [7], vehiaformation is provided on using the binary citons
in recognition techniques to establish the identigfween sequences in order to thereby establish a
connections between structures and functions.

Our suggested approach to analyzing the secratartibn of follicular thyrocytes is considered a
promising variant of a soft expert system that eae data obtained after quantitative transformaion
qualitative and binary indicators in order to irptlesynthesis and interpretation of the study tegaD].
Summing up the results obtained in the present wak tend to believe that the analysis of the
interrelationships between ultrastructures impleimgrthe secretory direction of the follicular tbgytes
activity allows to receive a significant array ofportant information about a cell at its variousdtional
states. Visualization of this information by coat@n portraits, which is its graphic representatioelps
to deepen the information both on the availablephological status and on the functional capacitghef
cell under the study conditions. The very methodrefting correlation portraits, we consider aasidof
correlation networks, which is an informative methad biological objects studies, as reported by [5]

T a9

1. Application of thecorrelation analysis for construction of intra-systeorrelation portraits of
the follicular thyrocytes profile secretory functitias permitted to determine that the most funatign
responsible for the release of the produced horimpradluct under the normal conditions are apical
microvilli of moderate length and density of locatj as well as secretory granules located at ttesogne
apical poles, and lysosomal cells that are obsarvetbderate amounts.

2. Under the conditions of alimentary-induced hiayodidism, the main load on elimination of the
produced hormonal product falls on apical microvile number of which is growing.

3. In the case of a potential hypothyroidism, seamneof the hormonal product is provided by an
increased number of apical microvilli and lysosoroells, the sizes and electron density of which are
variable.

4. With hyperthyroidism, secretion is realized nhaidue to variable-size lysosomal bodies and
secretory granules; the number, localization aadtedn density of secretory granules vary widelyugin.

We see prospects for further research in the adepteof the suggested mathematical approaches tappdied in
cytophysiology and cytomorphology.
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3ACTOCYBAHHSI MATEMATUYHUX NIAXOAIB

Y MEJJMIIUHI HA TPUKJIAAI BUBYUEHHS

CEKPETOPHOI JISAJIbHOCTI
OOJIIKYJISIPHUX TUPOLIUTIB
Padyxa O. L.

3axydeHHs iHQOPMALIIHUX TEXHOJIOTIH MO aHANI3y
JaHUX, OTPUMAaHMX IiJ 4Yac MEAWYHHX JOCIIKCHB,
JI03BOJISIE BUSIBUTH Ta IMOSCHUTH 3aKOHOMIPHOCTI AiSUIBHOCTI
OKpEMHX OpraniB abo CHCTEM, IX B3a€MO3B SI3KH Ta
B3a€EMOJIiI0, 3'ACyBaTH OCHOBHI Ta MPOMDKHI eTamu
¢byHKuionyBaHHs Oyab-sKoro Gionorignoro o6’ exra. Came
MaTeMaTHYHEe JOCTI/PKCHHS, K€ € SKICHO BHIIUM €TaloM
Mi3HAHHSA, J03BOJISIE YIiTKO IMPOCTEKHUTH 3aTEKHICTh OIXHHUX
SBUII BiA I1HIIMX, IIO B MOJANBLUIOMY [a€ MOXKJIHMBICTb
(opMyTIOBATH  TINOTE3W MIOJO  B3a€EMO3YMOBICHOCTI
(YHKIIOHYBaHHS PI3HUX CHCTEM IIUTICHOTO >KHBOTO
opraniaMy. VY  poOoTi  mpencraBiieHi — pe3yNbTaTH
BHUKOPUCTaHHS MaTEeMaTHYHHUX MiIXOMIB JO MOCITIIKCHHS
CEKpPEeTOpPHOI  AiSUIBHOCTI  THUpOLHTA OCHOBHOI
MophodyHKIIOHAIBPHOT OJUHULI LIUTONOAIOHOT 3aJ103u.
CTBOpeHHS Ta aHAII3 KOPEISLIHHUX IOPTPETIB MPOdisIro
CEKPETOPHUX MOJMJIUBOCTEH (OMIKYISIPHUX THPOIMTIB
JIO3BOJIMJIO, Y3araJbHUBLIM OTPMMAaHi JaHi, BCTaHOBUTU
3aKOHOMIPHOCTI ¥ OCOOJIMBOCTI CEKpPETOPHOI MisNIBHOCTI
THpPOIMTa B PI3HUX CTAaHaX — HOPMH, MiBUIIECHOI Ta
MOHIKEHOT PyHKI[IOHANBEHOT AKTHBHOCTI.
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THUPOIIHUT,
KOpeJALiiHI

NPUMEHEHUE MATEMATHYECKHUX IIOAXO10B
B MEJUIIUHE HA NIPUMEPE U3YUYEHUSA
CEKPETOPHO¥ JESTEJIbHOCTH
OOJVIMKYJISAPHBIX THPOLIUTOB
Psigyxa O. 1.

INpuBneuenre MHOOPMAIMOHHBIX TEXHOJOTHMH K aHAIM3Y
JIAHHBIX, IOJIYYCHHBIX BO BpeMs MEIUIMHCKUX HCCICIOBaHUI,
T03BOJISIET BBIABHTH M OOBSCHUTH 3aKOHOMEPHOCTH JESTENBHOCTH
OTHCNBHBIX OpPraHOB WM CHCTEM, KX B3aUMOCBSI3HM U
B3aUMOJICHCTBHE, BBIICHUTH OCHOBHBIC U IIPOMEKYTOUYHBIE JTAIlbL
(byHKIMOHUPOBaHUs JIF0O0ro Guosorndeckoro oobekra. ViMeHHO
MaTeMaTHYECKOE UCCICJOBAHUE, KOTOPOE SBIAECTCS KaueCTBEHHO
BBICHIMM OJTallOM [O3HAHUs, I03BOSIET YETKO IPOCIEIUTh
3aBUCUMOCTb OJJHUX SIBJIEHUH OT JIPYTHX, UTO B JaJbHEHIIEM NAET
BO3MOXKHOCT  (DOPMYJIIPOBATh  THIOTE3Bl  OTHOCHTENIHHO
B3aUMOOOYCIIOBIICHHOCTH (DyHKIIMOHUPOBAHNUSI PA3JIIHBIX CHCTEM
IIEIOCTHOTO  )KMBOTO  OpraHusma. B pabore mpencTaBieHbl
pe3ynbTaTbl  UCHOJIb30BaHUS ~MAaTeMaTHYeCKUX IIOAXOAOB K
HCCJICIOBAHUIO CEKPETOPHOU EATENBHOCTU TUPOLUTa — OCHOBHOM
MOp(QOGYHKIMOHATIGHON ~ ©AMHHLGI  LIMTOBHIHOW  JKENe3bl.
Co3manve W aHAIM3 KOPPEIBIIMOHHBIX IOPTPETOB HpOdust
CEKPETOPHBIX ~ BO3MOXKHOCTCH  (DOJUIMKYISAPHBIX — THPOIUTOB
MO3BOJMIM, OOOOLIMB  TONYYEHHBIE JIAHHBIE, YCTaHOBHTbH
3aKOHOMEPHOCTH M OCOOEHHOCTH CEKPETOPHOH JIeSTeIHHOCTH
THPOLUTA B PA3JIMUHBIX COCTOSHUSX — HOPMBI, INOBBIILICHHOW U
MOHIKEHHOHN (DYHKIIMOHATILHON aKTHBHOCTH.
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PATHOGENETIC MECHANISMS OF EXPERIMENTAL GINGIVITIS PROGRESSION
UNDER THE INFLUENCE OF LIPOPOLYSACCHARIDE
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The paper presents the results of patogeneticedtidor the use of gel with lipopolysaccharidedomivitis modelling.
It shows, that lipopolysaccharide applications leadignificant increase in activity of elastase2®y8%, malonic dialdehyde by
32.8%, urease by 78.9%, degree of dysbhiosis by¥@2d&crease in activity of lysozyme by 57.6% antioaidant-prooxidant
index by 29.7%. Thus, lipopolysaccharide applicat&ads to the progression of inflammation processgums of experimental
animals, dysbiosis and oxidative stress, thattlsqggenetic links of gingivitis progression in huraas well.
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Periodontal diseases continue to occupy a spdeied mmong all dental pathology. This is due to
a number of reasons, among which the main areitieesity of nosological forms, etiological factasd
pathogenetic mechanisms, the lack of highly effiectneans for their prevention and treatment. Those
periodontal diseases that arise in the setting@fpathology of various organs and systems, péatigu
the digestive system, occupy a special place [9].7,

A significant role in the progression of dentallpbgy in general and periodontal diseases, in
particular, belongs to the liver — a human interaedan, which functioning is associated with the
performance of such vital functions as antitoxégulatory, metabolic [2, 10, 11].
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