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Pesymar

B crartee 06CyXmanTcst ¢yH[AMEHTANIDb-
Hble BOIPOCH! PIIO— M OHTOreHe3a TKaHell U
OpraHOB 3y0O—4e/II0OCTHO—/IMLEBOI CHCTeMBbI
Ye/IoBeKa C IO3VLMY eNVHCTBA YHUBEPCallb-
HBIX 3aKOHOB MUPO3JaHyA. B cBA3M ¢ mosBIIe-
HYeM HOBEJIIIX OMOTE€XHO/IOT NI, HalIpaB/IeH-
HBIX Ha pa3pabOTKy METOJIOB pellapaTUBHON
pereHepaluy, B Hayke BO3HUK/IA HEOOXOMU-
MOCTDb PasBUTUA MEXAMUCHVIUIMHAPHOTO Ha-
IpaB/IeHNI! I pellleHyss MHOIMX IIpo6ieM B
COBpeMeHHOM MoporeHese. ABTOPOM OIIpe-
IelleHbl PAJ OOLIMX 3BOJIOLMOHHBIX 3aKOHO-
MEpHOCTeli B (OPMMPOBaHUY ¥ PasBUTUU
psiza OGMOTIOrMYecKNX TKaHell Ha OCHOBE TeO-
pyu GpaKTaIbHOCTY MaTepUaIbHOTO MYIpa.

KmoueBbie cmoBa: 3y60-4eloCcTHO-
JIMLEBOMI CHUCTeMa deloBeka, MOpQoreHes,
¢dpakTanbHasg TEOPUAL.

Bompocsl MHAMBMAYaNIbHOTO pasBuTuA U ¢Hop-
MUPOBAHNUS TKAHEN U OPTaHOB 3y6OYETI0CTHO— /-
1IEBOJ CHUCTEMBI Y€/IOBEKA OCTANTCA ONHUMU U3
CaMbIX CJIOKHBIX 1 (YHZAMEHTa/IbHBIX IpO6IeM B
Hay4HOM Mupe 1 aHTpomonorny. CoBpeMeHHOe MU-
POIOHMMaHMe BO MHOTUX BOIIPOCAX, II0-IIPEKHEMY,
OIMpaeTcs Ha KJIaCCUYecKe TPYAbL, KaK, HaIlpuMep,
B 00/1aCTV eCTECTBO3HAHUS HA TOCTVDKEHUS OCHO-
BOIOMOXHUKA Mopdonorun — V. B. [ére, mepBbim
IIPeIOIOKMBIIVM O CYIIeCTBOBAaHUM Ha 3ape 3BO-
JIOLM TIPapacTeHnss — JOMCTOPUYECKOTO IMpenKa
BCEro Cyllero Ha Jemsle, Ha OOBENUHAIOIIYIO BCe
Ouonornyeckre GOpMbl eIUHYI0 «KIETOYHYIO TeO-
puto» (1838) T. IllBaHHA ¥, KOHEYHO, «TEOPUIO €CTe-
crBeHHOro orbopa» Y. dapsuna (1859), xoTopslit
TaK)Xe IPU3HABA/, «4TO OOIHOCTb IPOUCXOXK[iE-
HUS, eMHCTBEHHAs] M3BECTHAsI NMPUYMHA OIM3KOTO
CXOJICTBa OpraHusmoB» [1,2].

CrienyeT OTMeTUTD, YTO IIPY U3Y4eHUU MOpPo-
JIOTMY pacTeHMit, KaKk Hamboree HPEeBHMUX IIpeNCTa-
BuTesent 6momorndeckux Gopm Ha 3emste, K KOHILY
XX Beka B HAyYHOM MUpe IIPOYHO c(POPMUPOBAIUCDH
MpeACTaB/IeHNsI O BAKHOCTH MO3ULMOHHOI MHPOP-

FRACTAL REGULARITY IN THE
MORPHOGENESIS OF HUMAN DENTO-
MAXILLO-FACIAL SYSTEM

Alexandr Postolaki

Department of prosthetic dentistry Ilarion
Postolachi’

USMF «Nicolae Testemitanu», Chisinau, Republic
of Moldova

Abstract

The article discusses fundamental issues
of phylogenesis and ontogenesis of tissues
and organs of the oro-maxillo-facial sys-
tem from the point of view of universal laws
unity. Due to the emergence of the latest bio-
technologies aimed at developing of repara-
tive regeneration methods, has appeared a
necessity in scientifical development in or-
der to solve many problems in modern mor-
phogenesis. The author defined a number of
general evolutionary patterns in the forma-
tion and development of biological tissues
sequence of human oro-maxillo-facial sys-
tem, based on the fractal theory of the mate-
rial world.

Keywords: human oro-maxillo-facial sys-
tem, morphogenesis, fractal theory.

The issues of individual development and forma-
tion of tissues and organs of the oro-maxillo-facial
system remain among the most difficult and fun-
damental problems in the scientific world and an-
thropology. Modern world understanding in many
domans still relies on classical works, as, for ex-
ample, in the field of natural science it is based on
the achievements of the founder of morphology I.
Goethe. He was the first to suggest the existence at the
dawn of the evolution of special initial plant, the pre-
historic ancestor of everything substantial on Earth.
His position is well combined with T. Schwann’s
cellular theory” (1838) and, of course, C. Darwin ‘s
“theory of natural selection” (1859), who also recog-
nized “that commonality of origin is the only known
cause of close similarity of organisms” [1,2].

It should be noted that in the study of plant mor-
phology, as the most ancient members of biological
forms on Earth, by the end of the 20th century the
scientific world had firmly developed ideas about
the importance of positional information, which in
many cases determines the ways of differentiation
and the position of certain structures in the pro-
cess of embryogenesis. As Chub W. (2009) points
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Malyy, KOTopasd BO MHOIMX CIy4asX OINpefensdeT
oy auddepeHINpPOBKN U MO3UIINIO TeX VM MHBIX
CTPYKTyp B Ipolecce 3akmanky. Kak ykasbiBaer
B. B. Yy6 (2009), «B 3Ty 06macTh 13 3MOpUOIOTIK
xuBoTHbIX (Wolpert, 1971; Bonsnepr, 1982) mpo-
HYIK/IY TIpefCTaBIeHMs o pasMeTKe (spatial pattern
formation, Musterbildung) xax o mpouecce, B Xofe
KOTOPOTO OIIpefieiIeTCsA TOYHOe B3alMHOE II07I0-
JKEHME OIIpefie/IeHHbIX KJIeTOK B COCTaBe TKaHI,
PAacIlONOXXeHNs TKaHeil OTHOCUTENbHO APYT APYTa,
pacrpefie/ieHyie MUTOTUYECKOI aKTMBHOCTHU 1 $Hop-
MIpOBaHJe B IIPOCTPAaHCTBe «obpasa» (pattern)
PacTUTENIbHOTO OpraHusMa B memom». OmHOI 13
OYeHb XOPOILIMX WUTIOCTpauuii GpuroTakcuca sB-
JIA€TCS IMaTTePH B COLIBETUAX, HATIPUMED, MaprapuT-
KU, TIOICONTHYXa, XpU3aHTeMsl [2, ¢. 251]. OpHolt n3
VAMBUTENbHBIX 3aTafloK B PasBUTUe IATTEPHA AB-
NA€TCS YHMBEpPCAlTbHOE COOTBETCTBUE UMCIOBOMY
pany ®uboHayuy, KOTOPBII HepaspbIBHO CBA3aH
C TIOHATHUEM «30JIOTOJ HMPOIOPILVN», ¥ OMMUCHIBAIO-
I[VIT PacHoNIO>KeHNe MMCTbeB B crmpaix. «Ha 6ase
3TUX BO33PEHUIT CTPOUTCA COBPEMEHHas TeOpMs
CIIMPaNIbHOTO (M/UIOTAKCKCA, allopeo3oM KOTOpPOil
crama ¢yHHaMeHTalnbHas TeopeMa (QUIIOTAKCH-
ca, JoKkasaHHasA KaHanckuMm MatemaTtukoMm P. B. JKe
(Jean, 1986; Jean, 1994)» [2,3].

Kak mpu msydeHun 6enkoB, Tak M IIpM KCCIe-
ToBaHMM (QUITOTAKCHCA, KaK IIPaBUIIO, 3aTparyBa-
eTcs mpobjieMa yIakoBKM. Takas aHalmorua Mexuy
CTPYKTYypoOll 6€lKOB U IaTTePHAMM BBICIIMX pac-
TEHUIT MOXKET OKa3aTbcsA Oomee QyHAaMeHTa/IbHOI,
YeM 3TO IpencTaBieHo [2, c. 259]. Hanpumep, Ha
MMKPOYPOBHe KpPUCTa/Ul NpefCTaBsAeT coboit pe-
3y/IbTaT MEPMOANYECKOTO MOBTOPEHNUS B TpexMep-
HOM IpPOCTPAaHCTBE aTOMa VM TPYIIBl aTOMOB.
[Topo6Hoe camonopobue mmu ¢pakTan OfUH M3
YHUBEPCaMbHBIX PM3NIECKNX (PEeHOMEHOB HaIpaB-
JICHHBI Ha TIOBbIIIeHNe 3 EKTUBHOCTI YIAKOBKH.
®pakranbHas cTpyKTypa (aHr. fractal structure; ot
nat. fractus — JpOOHBIIL, TOMaHHBIT) — 9TO CTPYK-
Typa, KoTopas o6/majjaeT CBOMICTBOM CaMOIIOfo6u,
T. €. COCTOUT M3 TaKUX (PParMeHTOB, CTPYKTYPHBI
MOTUB KOTOPBIX HOBTOPSAETCSA IIPY M3MEHEHUY Mac-
mraba. IIpupogHbIMU IIpuMepaMu OOBEKTOB CO
CTPYKTYpOI1, HAOMMHAIOIIeil GPaKTaIbL, ABIAIOTCA
KydeBble 00/1aKa, KpOHBI iepeBbeB, MomHUM. Hampu-
Mep, Y KPOHBI JlepeBa Kakias 13 OONbIINX BeTBeil
pasgensercad KaKk MUHMMYM Ha IBe 6oree MeyKue
BETBN, IIOCTIE Yero [eleHNe IIOBTOPAETCS BHOBb
U BHOBB. B pesynbraTe Ka>kylo U3 BeTBell MOXXHO
paccMaTpuBaTh KaK OTHEIbHBIM IOBTOPSIOIIUIICS
MOTUB (HPPaKTaTbHON CTPYKTYPBL

Konnenumsa ¢pakTambHOCTY MHUPO3AaHUA MU
OT/JC/IbHBIX €r0 37IeMEHTOB BO3HMK/IA BO BTOPOII
nonoBuHe XX BeKa B paMKaX HOBOI HAay4HOII Ia-
pagurMbl, 06beIMHAIONIE CHHEPIeTHUKY, KubepHe-
TUKY, MTHQOPMATUKY U JPYTHE TeOpUM, MMeEIoIIVe
YHUBepCaabHOE 3HAYEHNE JI/IA MI0ObIX ABIEHNUIT ObI-
s [3]. VI3 BbIlIecKa3aHHOTO CTAaHOBUTCA OYEBUJ-
HO, 4TO 6e3 Ja/bHeNIIero MeXIUCIUIIIMHAPHOTO

out, “to this field from animal embryology (Wolp-
ert, 1971; Volpert, 1982) penetrated perceptions of
marking (spatial pattern formation, Musterbildung).
It is known as a process in which the exact mutual
position of cells in the composition of tissue is deter-
mined, the location of tissues relative to each other
is established, the distribution of mitotic activity and
the formation in space of the “image” (pattern) of
the growing plant organism is set” One of the very
good illustrations of phyllotaxis is the pattern in
flowers, for example, margarites, sunflowers, chry-
santhemums [2, p. 251]. One of the most surprising
mysteries in the development of the pattern is the
complete conformity of the Fibonacci numerical se-
ries, which is indissolubly related to the concept of
“golden proportion,” and describes arrangement of
leaves in spirals. On the basis of these views, a mod-
ern theory of spiral phyllotaxis is built, the apopheo-
sis of which was the fundamental theorem of phillo-
taxis, proved by Canadian mathematician Jean R.
(1986, 1994) [2,3].

Both in the study of proteins and in the study
of phyllotaxis, the problem of packaging tends to
be met. Such an analogy between protein structure
and plant patterns may be more fundamental than
it is presented [2, p. 259]. On the microlevel, for ex-
ample, a crystal is the result of a periodic repetition
in three-dimensional space of an atom or group of
atoms. Such self-similarity or fractal is one of the
universal physical phenomena aimed at improv-
ing of packaging efficiency. Fractal structure (latin
fractus — fractional, broken) is a structure that has
the property of self-similarity, consists of repeatable
fragments, the structural motif of which repeats
when the review scale changes. Natural examples
of objects with a structure resembling fractals are
cough clouds, tree crowns, lightning. For example,
at the crown of a tree, each of the large branches is
divided into at least two smaller branches, after that
the division is repeated over and over again. As a
result, each of the branches can be considered as a
separate motif of fractal structure.

The concept of fractality of the universe and of its
separate elements arose in the second half of the XX
century within the new scientific paradigm uniting
the synergetrics, cybernetics, informatics and other
theories having universal value for any phenomena
of life [3]. It becomes obvious that without further
cross-disciplinary generalization and the analysis
of the collected facts by the beginning of the XXI
century it is impossible to deepen and expand our
ideas about the most difficult anatomo-histologic
mechanisms and physiological processes occurring
in phylogenesis and ontogenesis. These processes
provide growth and differentiation of tissues and
organs of the head and neck [4.5]. Nowadays the rel-
evance of a subject is caused as well by the fact that
in the last decade ideas of restorative therapy oppor-
tunities in stomatology have changed. Regulation of
mechanisms of reparative regeneration has grown to



000011eHNs ¥ aHaIM3a HAKOIMBLIMXCS (AaKTOB K
Havary XXI Beka HeBO3MOXXHO YIZIyOUTb ¥ pacIiu-
PUTD HALM [IPECTABICHNUA O IPOUCXOAIIUX CTIOXK-
HENIINX aHATOMO-TUCTOIOTMYECKIX MEXaHM3MAX U
¢bu3MoIOrNYecKmX MpoLeccoB B Gpumo— 1 OHTOreHe-
3e, obecneunBaromye pocT u GopmMoodpasoBaHme
KOMIUIEKca TKaHel ¥ OpraHOB T'OJIOBBL 1 1eu [4,5].

B Hacrosmiee BpeMs aKTyaJbHOCTb TeMBbI 00y-
C/IOBJIEHA TAKXKE M TEM, YTO B IOC/IENHEE HeCATIIIE-
Tye MSMEHWINCh NMPEACTABNIEeHN O BO3MOXKHOCTSX
pecTaBpaTMBHOIL Tepanuy B CTOMATONOIMY, B Pery-
JVPOBAaHMM MEXaHM3MOB pelapaTiBHOI pereHepa-
LM Ha YPOBHE TeHHOI VIHXKeHepuM, ¥ MHOroobe-
IJAIOIVMX [EePCIIeKTUBAX HAHOTEXHOJIOTUIL, a TaKoKe
VICKYCCTBEHHOTO BBIpAIl[BaHMsA OPTaHOB IpK IO-
MOLIY CTBOJIOBBIX K/IE€TOK [6,7-10].

LUenb wuccneposaHma: Visyunth Tpolecch
¢uno- U OHTOTeHe3a TKaHell M OPraHOB 3y6o-de-
TIOCTHO-/IMLI€BOJ CUCTeMBI YeloBeKa C MO3MLIMY Te-
opnu GpaKTaTbHOCTY MaTepUaTbHOTO MUpa.

Marepmanbl n metogbl:

Knvandecky v mapakimHudeckn (TUIICOBbIE MO-
Iert 4ermocTelt, GoTocheMKa 3yO0B B IIOJIOCTY PTa)
6bUtM  MccenoBaHbl 30 CTYAEHTOB—ZOOPOBOIbLEB
CTOMATONIOTMYecKoro (akynabreTa B Bodpacte 22-25
neT (18 x., 12 M.) ¢ pU3NONOrNIeCKUM TUIIOM IIPHU-
Kyca ¥ 3[OpOBBIM IIapOIOHTOM. MeToioM ofoHTO-
CKOIMY U MaKpO(OTOCHEMKM OBIIV M3y4eHBI 68 110-
CTOSTHHBIX 3y00B (11 BepXHMX LIeHTPaIbHbIX PE310B,
12 mpemonApos, 45 MONAPOB BEpXHEN M HIDKHEN
YeJTI0CTEN C MOTHOCTDIO M/IM JaCTUYHO COXPaHEHHO
KOPOHKOBOJI YaCTbIO, yZla/IEeHHBIE 110 METVIIVHCKUM
TIOKa3aHMAM.

ITo Teme cTaTbu OBUIM IIPYMEHEHBI CIEAYIOLIVE
HayuHble MeTofipl: 1) MeTon mcropmsMa, IO3BO-
JMBIINMIT COOMIOCTH TPY BaXKHBIX YCTOBUA: a) pac-
CMOTpEHME IPUPOHBIX ABIEHMII B 3BOMTIOLVIOHHOM
pasBuTuy; 6) M3ydeHUe CBA3M [AHHBIX SABICHUI C
APYTUMY; B) VICC/IEIOBaHMe ABIEHNUA B CBETE OIIBITA
COBPEMEHHBIX KOHLCIIINII eCTeCTBO3HAHNS; 2) Me-
TOJl, CTPYKTypain3Ma, KOTOPHIN JaeT BO3MOXXHOCTb
paccMOTpeTh ABJIEHMA KaK CUCTEMY B3aMMOCBsA3aH-
HBIX U B3a¥IMOOGYCIIOB/IEHHBIX IPOLIeCCOB Ha OCHOBE
CMHTe3a ¥ aHa/IN3a COOPaHHBIX (PaKTOB U yCTaHOBIIE-
HMA 0611IelT CBA3U MeX/Y HYMMY, TEM CaMbIM, AB/IAACH
TOTIONTHUTEIbHBIM IO OTHOIIEHMIO K MCTOPMYECKO
Merogonorny; 3) MeTop MHAYKIMN U BeRyKuuu; 4)
MeTopi0M CpaBHUTENBHOI aHAIOrUY (TOMOJIOTHN IO
Y. Hapsuny, J1.-ne ®apus) [1,11].onpenenuts 06-
IVIe XapaKTepHble 0COOEHHOCTU MEXHY CTPYKTYp-
HOJI opraHm3alyell TBepfbIX TKaHeil 3y60B 1 IIpu-
POOHBIMM 06beKTaMU, ONUPasACh Ha UTEPaTypHbIE
VICTOYHUKY ¥ COOCTBEHHBIE HAOMIONEHNA.

Pesynbratbl n 06¢cyxpaeHusn:

B npupope HabmogaeTcss HOCTaTOYHOE PasHOO-
6pasue 0OBEKTOB, BHEIIHMIT BIUJ, KOTOPBIX Bapbl-
PYeT OT CKPOMHBIX JI0 BBICOKOAMGepeHINpOBaH-

the level of genetic engineering, and promising pros-
pects of nanotechnologies and also artificial cultiva-
tion of organs by means of stem cells have appeared
[6.7-10].

The aim of the study: To study the processes of
phylogenesis and ontogenesis of tissues and organs of
the human oro-maxillo-facial system from the point
of view of the fractal theory.

Materials and methods:

Clinically and paraclinically (plaster models of
jaws, photographing of teeth in oral cavity) were in-
vestigated 30 students-volunteers at the age of 22-25
years (18 women, 12 men) with physiological type
of a bite and a healthy marginal periodontium. Were
studied 68 permanent teeth by the method of odon-
toscopy and macrophotography (11 upper central
incisors, 12 premolars, 45 molars of the upper and
lower jaws with completely or partially integral coro-
nal part extracted on medical indications).

On a subject of article the following scientific
methods were applied: 1) The historicism method
which allowed to meet three important conditions:
a) consideration of the natural phenomena in evo-
lutionary development; b) studying of relation of
these phenomena with others; ¢) a phenomenon
research from the point of view of experience of
modern concepts of natural sciences; 2) A method
of structuralism which gives the chance to consider
the phenomena as the system of the interconnected
and interdependent processes on the basis of synthe-
sis and the analysis of the collected facts and estab-
lishment of the general relationship between them;
3) Method of induction and deduction; 4) Method
of comparative analogy (a homology according to
Ch. Darwin, L. de-Faria) [1.11] allowed to establish
general common characteristics between the struc-
tural organization of solid tooth tissues and natural
objects, being guided by references and own obser-
vations.

Results and discussions:

There is a sufficient variety of objects in nature,
the appearance of which ranges from modest to
highly differentiated forms. However, despite the
fantastic variety of objects found in nature, there are
common regularities involved in their formation,
construction, functioning. According to A. Lima-
de-Faria (1991) a well-known evolutionary scientist
[11, p. 41-61] all basic structures and functions of
bio-objects have their evolutionary precursor in the
world of minerals, chemical elements and elemen-
tary particles, even before the emergence of genetic
system. Therefore, all non-biological and biological
phenomena are homologous, have a common ori-
gin, varies only the degree of homology, due to the
fact that a new level of evolution arises by combining
the original physical-chemical processes and min-
eral components. This explains the fact that despite
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HbIX popM. OfHaKO, HeCMOTPS Ha (QaHTACTHYECKOe
MHOYXECTBO BCTpeYaoluxcsa o6beKTOB B IIPUPOTE,
CYILIeCTBYIOT OOIIye 3aKOHOMEPHOCTH, Y4acCTBYIO-
I[ye B X 06pa3oBaHNUM, HOCTPOEHNM, PYHKIMOHM-
poBanun. ITo muenuto A. JIuma-ge-Papua (1991)
M3BECTHOTO y4eHOT0-3BoonMonucra [11, c. 41-61]
BCe OCHOBHbIE CTPYKTYPBI ¥ GYHKLMY OMO00OBEKTOB
MMEIOT CBOETO 3BOJIOIMOHHOTO IpeAIIeCTBEeHHN-
Ka B MMpe MUHEpasoB, XMMUYECKUX 3/IeMEHTOB 1
97IeMEHTapHBIX YaCTHUII, ellle GO BO3HUKHOBEHMS
TeHeTHYeCKOro ammapara. [TosToMy Bce Hebmomno-
TIYecKye ¥ 6MoIordecKue IB/IeHNA TOMOTIOTMYHBI,
TO €CTb MMEIOT oblllee NMPONCXOXK/IeHNE, BapbUpy-
eT TOJIBKO CTEIeHb TOMOJIOTUH, B CBA3U C TeM, 4TO
HOBDBIT YPOBEHDb SBOIOLNY BO3HMKAET ITyTeM KOM-
OMHMPOBAHUA MCXONHBIX  (DUSMKO-XMMUYECKUX
HpOLECCOB U MUHEPAIbHBIX KOMIIOHEHTOB. ITO
00DbACHAET TOT (aKT, YTO, HECMOTPA HA HPUPOLY
HPOVCXOX/EHNA, 6OMbIIas 9acTh reOMeTPUYECKUX
¢dbopM, y30poB u Guryp mmeror oblye BHELIHUE
gepThl. I HMX XapaKTepHBI TUIIBI CHMMMETPUN,
KOTOpBIe CYLIECTBOBAIN B MUPE MOJEKYT U MIHe-
paJIoB elle 10 NosABNIeHNA reHoB. «[logobue MoxeT
3aBUCETb He TONMBKO OT aTOMHOM WM 3TeKTPOH-
HOII CTPYKTYPBI BEIeCTB; CTOMb )K€ CYLIeCTBEHHOe

the origin, most of the geometric shapes, patterns
and figures share common external traits. They are
characterized by the types of symmetry that existed
in the world of molecules and minerals even before
the phenomenon of genes. “Similarity may depend
not only on the atomic or electronic structure of the
substances; huge influence have pressure, tempera-
ture, properties of the gas-like or liquid medium in
which the substances spread “[cit. 11, p. 132]. For
example, Meandrina cerebriformis (Brain Coral) has
been given such a name due to similarity with the
human brain.

The human sutures connecting the skull are very
similar to the suture patterns in the sinks of fossil
cephalopods, in plant cells and in the crystals of sul-
fur zinc. Branching structures (dichotomy) in nature
are characteristic for plants, in the structure of a bird
pen, in pattern of snowflakes, skeletons of protozoa,
in DNA replication, in anatomy of vascular branches
and human bronchial tree. We have established that
dichotomy is obvious for patterns of tooth fissures,
for the structure of teeth roots and for the actual
location of tooth tubercles, enamel prisms, odonto-
blasts (Toms fibers), for embryonic development of
the oro-maxillo-facial system (Fig. 1).

Puc. 1. luxotomna — ApeBHeiLMiA TN GUANOTAKCUCHOrO POcTa B Mpupoze. [IUXoToMIUueCkuit NPUHLMN (a) NPOCAEXMBAETCA B Pa3BUTIN
3y6HOI MNACTUHKIA, SManeBbIX MPU3M, YepenHbix kocTeit (6), ToMCOBbIX BOSIOKOH (0TPOCTKM 040HT061acTOB) — (B), KPOBEHOCHDIX COCYA0B,
HEpBOB, PELIENTOPOB B My/bMe 1 NEPUOAOHTE, B y30pax duccyp 3y60B, B IMOPUOHANLHOM Pa3BUTUN FOIOBbI 1 YENIOCTHO—NMLIEBOI CUCTEMbI
(cxema no A. 1. Moctonakm, 2014): 1) nepsas (MaHanbynApHas) BucLepanbHaa ayra; 2) no6HbINA 0TPOCTOK; 3) MaHAMOYNAPHBIA OTPOCTOK; 4)
BEPXHEUENIOCTHOI OTPOCTOK; 5) HOCOBOIA OTPOCTOK; 6) HOCOBAA NeperopozKa; 7) 60koBoil 0TPOCTOK A3blIKa; 8) BTOpaA (rMonAHaA) BUCLEpasbHaA
JAyra — 06pa3yeT NoAbA3bIYHYI0 KOCTb; 9—11) pyAMMEHTbI MCTUHHBIX XabepHbIX Ayr (1—as, 2—ad, 3—bA) — UCTOYHMK MESUHXUMbI ANA
Pa3BUTIA OPraHOB Len — FNOTKa, XPALLYM ropTaHi, ee Mbitubl 1 Ap. — (a). (MnniocTpauma coctaBnena A. Moctonakm).

Fig. 1. Dichotomy — the most ancient type of phyllotaxis growth in the nature. The dichotomizing principle (a) is traced in development of a tooth
plate, enamel columns, cranial bones (b), Toms fibers (odontoblasts shoots) — (c), blood vessels, nerves, receptors in pulp and in periodontium,
in patterns of fissures of teeth, in embryonic development of the head and a maxillofacial system (the scheme according to A. Postolachi, 2014):

1) the first (mandibular) visceral arch; 2) frontal shoot; 3) mandibular shoot; 4) maxillary shoot; 5) nasal shoot; 6) nasal partition; 7) side shoot of

tongue; 8) the second (hyoid) visceral arch - forms a hypoglossal bone; 9-11) rudiments of true branchiate arches (1st, 2nd, 3rd) — a mesenchymal

source for development of neck organs (throat, cartilages, muscles, etc). — (e). (The illustration is made by A. Postolachi).



JaBleHMe MOTYT UMeTb HaBJ/eHNe, TeMIleparypa,
CBOJICTBA Ta3000pasHOI WM >KUMIKOIL Cpefibl, B KO-
TOPOJI BelljeCTBA PAaCIpPOCTPAHAITCA» [IUT. 10 11,
c. 132]. Hanpumep, xopann Meandrina cerebriformis
(Moszosoti Kopann) TOMYYUT TaKOe Ha3BaHMe U3-32
CXOZICTBa C MO3TOM Ye/TOBeKa.

[IIBbI, coemuHAIONINE KOCTH Yepela Y 4eloBeKa,
OYeHb ITOXOXKM Ha Y30pbl IIBOB y PaKOBMH JICKO-
IaeMbIX TOMIOBOHOTUX, y PAaCTUTEIbHBIX KIETOK U B
KpPUCTaJTaX CEpPHUCTOTO IIVHKA. BeTBsmMecs cTpyk-
TYpBI (UXOTOMM:A) B IPUPOJie XapaKTePHBI I/ pac-
TEHMIA, B CTPOEHUY ITUYBETO Mepa, y30pa CHeKIHOK,
KpeMHe3eMHbIX CKeJIeTOB MTPOCTENIINX — PafiyioNs-
puii, ipu permkauyy JJHK, anatromuy cocyamucToix
BeTBeil ¥ OPOHXMAIBHOTO JiepeBa YeloBeKa, a TakoKe
IO HAIlMM HaOMofeHMAM — UIA y30poB uccyp,
B CTPOEHUM KOpHell 3y60B U COOCTBEHHO B pacIo-
JIOXKEHUY >KeBaTelbHBIX OYyrOpKOB, B TOM 4YNUCIIE U
IJIA SMajleBBIX HPU3M, OTPOCTKOB OfIOHTOO/TACTOB
(Bonokua Tomca), mst SMOPMOHANBLHOTO Pa3BUTHA
3y00—4eTI0CTHO-INIIEBOJ CUCTeMBI (puc. 1).

[TyreM cpaBHMTETBHOTO aHa/IM3a U CUCTEMATHU-
3anuy 061X MOPQOIOTNYeCcKUX YepT y 06beKTOB
OPraHMYecKOIl ¥ HeOPraHNIeCKON IIPUPOMLI aBTOPY
YHa/IOCh TOROMTH K 6oree ITy6OKOMY IOHUMAaHMIO
3BOJIIOLIMIOHHOTO eIMHCTBA «(HOPMOOOPasYIOIEro
IIaHa» ¥ (QUSMYECKNX IIPOIIeCCOB €ro 00YCIOBIN-
Baromiero. IToaTBep>kieHNe STOMY Mbl HaXONUM B
pabore Y. Japsuna «IIponcxoxaeHne BUZOB IyTeM
€CTECTBEHHOT0 0TOOpa WM COXpaHeHMe 6Iaronpu-
ATHBIX pac B 60pbbe 3a >xusHb. Ilepes. ¢ 6-T0 n3p.
(JTonpoH, 1872)», rme opua u3 rmas (I, XIV. BzauMm-
HO€e POJICTBO OPTaHU3MOB; MOP(OIOTH; SMOPIONIO-
TUs; PyAVMMEHTapHble OPTaHbI) IOCBAIEHa BOIPO-
caM Mopdororun. «<Kaxpoe n3MeHeHMe B CTPOEHUN
U QYHKIVM, COBeplIaloleecs MOCTEIIeHHO, HaXo-
IUTCS BO BIACTM €CTECTBEHHOTO 0TOOPa; TaKMM 006-
pasoM, OpraH, CHENABIINIICA BCIEHCTBME IepeMeH
B 06pase XM3HN OECIIONe3HbIM VIM BPENHBIM LA
OfIHOII LieNM, MOXKeT ObITh MOAMGULMPOBAH U WC-
HO/Ib30BaH LA APYroro HasHaueHNs. OpraH MoXxeT
TaK>Ke COXPAHUTBCA JIUIIb JI/IA OfHOI U3 eTro IMpex-
HuX ¢yHKumit. OpraHsl, IepBOHaYaIbHO CHOPMU-
poBaBIIMecs C IOMOIIbI0 €CTeCTBEHHOIO 0Tb6Opa,
CHeNaBIINCh OeCIIoNe3HbIMYU, MOTYT CTaTb BecbMa
M3MEHYMBBIMM, TaK KaK MX Bapualluy He BCTpeda-
10T 60JIee IIPEeIATCTBUI CO CTOPOHBI €CTECTBEHHOTO
orbopa «...» KomudecTBo ImpusHaKoB, faxke Hecy-
I[eCTBEHHBIX, 0OHAPY>KMBAET CKPBITYIO CBA3b 00OIII-
HocTH npoucxoxpenns. ITycts y nByx ¢opm HeT HM
OffHOTO OOIero ImpusHaKa, HO eC/IM 3TU KpaliHue
(GOpPMBI CBA3aHBI IPYT C APYTOM IIETbI0 IPOMEXY-
TOYHBIX I'PYIII, MBI MOXeM CMe/IO NpU3HATh OOII-
HOCTb UX IIPOVCXOXK/EHNS «...» UeM cujIbHee YKI0-
HAeTCs Kakasi-nmnbo ¢opma, TeM Oofblie JODKHO
OBITb KOMIMYECTBO (POPM, CBA3BIBAIOIINX €€ C APYTU-
MM, BBIMEPIUINX ¥ COBEPIIEHHO YTPATUBIINXCA «...»
HatypanucTsl 4acTo rOBOPAT, YTO YepeIl COCTOUT U3
MeTaMOp(U3UPOBaHHBIX II03BOHKOB, YeMIOCTU Kpa-
6a IpefcTaBIAT cob60il MeTaMOp(U3UpPOBaHHBIE

By comparing and systematizing the general
morphological features of organic and inorganic ob-
jects, the author was able to approach a deeper un-
derstanding of the evolutionary unity of the “differ-
entiation plan” and the physical processes underlying
it. We find evidence of this in C. Darwin ‘s work “The
origin of species by natural selection or the preser-
vation of favorable races in the struggle for life. 6th
ed. (London, 1872)”, where one of the chapters (XIV.
Mutual kinship of organisms; morphology; embry-
ology; Rudimentary organs) dealt with questions of
morphology. “Every change in structure and func-
tion made gradually is in the grip of natural selection;
Thus, an organ rendered useless or harmful for one
purpose by changes in life can be modified and used
for another purpose. Organ can also be retained only
for one of its functions. Organs originally formed
by natural selection, rendered useless, can become
highly variable, as their variations do not have more
obstacles from the point of view of natural selection
.. The number of signs, even non-essential, reveals a
hidden community of origin. Let the two forms have
no common feature, but if these extreme forms are
connected to each other by a chain of intermediate
groups, we can firmly recognize the commonality of
their origin ‘. The more any form evades, the greater
the number of forms that link it to others that are ex-
tinct and completely lost should exist ©.. Naturalists
often say that the skull consists of metamorphosed
vertebrae, crab jaws are metamorphosed limbs, tin-
kets and flower pests — metamorphosed leaves; But,
according to the professor. Hackett, in most cases it
would be more accurate to talk about the skull and
vertebrae, about the jaws and limbs as having oc-
curred not by converting into each other, what they
are now, but from a simpler common conception °..
And as pointed out by C. Darwin, Mr. E. Ray Lank-
ester proposed to call similar parts in different ani-
mals homogenized, due to the origin of a common
ancestor, and homoplastic — similarities that cannot
be explained in this way [1].

Over the past few decades, improved techniques
of DNA analysis had shown that there was no funda-
mental difference between microevolution (within
a species) and macroevolution, which implied the
emergence of larger changes. Their common na-
ture is also indicated by the fundamental similarity
of intra- and inter-species variability, which con-
firmed the conclusions of the authors of classical
evolutionary ideas about the unity and indissoluble
connection of biological forms of life on Earth [11,
p. 108-109]. It should be emphasized that the rapid
development of mineralogy has made it possible to
look differently at the close evolutionary relation-
ship between the inorganic and organic nature of
the world, which makes the principles of formation
common, with their distinct and perfect reproduc-
tion in the structural organization of the tissues and
organs of living beings. According to L.-de-Faria
(1991), the existing atomic-molecular and physical-
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KOHEYHOCTH, THIYMHKYU M HMECTUKM I[BETKOB — Me-
TaMOpQU3UPOBaHHbIE JUCTDS; HO, IO 3aMeYaHMIO
npod. Xakcny, B OONBLUIMHCTBE CIy4YaeB ObIIO Obl
TOYHee TOBOPUTb O yeperie ¥ MO3BOHKAX, O YeyIio-
CTAX ¥ KOHEYHOCTAX KaK IPONCIIENMNX He IIyTeM
npeo6pa3oBaHMsA [PYT B ApYra, KaKOBbI OHM Te-
Hepb, HO U3 60jiee IPOCTOrO OOILIETO 3aYaTKa «...»
WM kak ykaspiBaet Y. JJapsun, — M—p 3. Peit JIan-
kectep (E. Ray Lankester) npepnaran Ha3BaTb 2omo-
2EHUYHBIMU JACTU, CXOJHBIE Y PA3HBIX XKVMBOTHBIX,
BCIIE[ICTBYE IPOUCXOX/CHMA IIOCIETHNX OT 00IIero
IpeaKa, ¥ 20MONLACMUYHBIMU — CXOJICTBA, KOTOPBIe
HeNb3s 00BACHUTD TaKuM obpasoM [1].

3a mocrefHMe HeCKONbKO NeCATUIETUI yCoBep-
IIeHCTBOBaHHbIe MeToAbI u3ydenusa JJHK moxasammy,
9TO MeXIY MUKpPOSBOJIOLNel (B IMpefenax BUAa) U
MAKpO3BOJIIOIMEN, YTO IOfpasyMeBaeT IOsABJIEHME
6oree KPYIHBIX M3MEHEHMI, HET IMPUHIUINATBHO
pasHocTy. Ha ux euHyI0 IpUpOAy TAKXKe YKasbIBaeT
(byHIaMeHTaNnbHOe CXOfICTBO BHYTPU— M MEXBUIO-
BOJI MI3MEHYMBOCTH, YTO MOATBEPANIO BbIBOJbI aB-
TOPOB K/TACCHYECKIX SBOJTIOLVIOHHBIX Ufieli 06 efyH-
CTBe VM Hepas3pbIBHOI CBA3Y OMonormueckux Gopm
xusHM Ha 3emite [11, c. 108-109]. Cnenyer oco6o
OTMETUTB, YTO 6ypHOE PasBUTIE MYHEPAIOTUN A0
BO3MOYXHOCTb M{Ha4e B3ITIAHYThb Ha TECHYIO U Hepas-
PBIBHYIO 9BOJIIOLIMOHHYIO CBA3b HEOPTaHMYeCKOi U
OPraHNYecKOl IPMPOAbI MMPA, YTO 06YCTOBINBALT
¥ OOLIHOCTD IPUHIMIIOB POPMOOOPA30BAHNS, C UX
OTYET/IMBBIM ¥ COBEpUIEHHbIM BOCIPOU3BOICTBOM
B CTPYKTYpHOJ OpraHM3alMy TKaHeil ¥ OpraHoB
KuBbIX cymecTB. Kak yxaspiBaer JI.—me-®Papusa
(1991), cyiiecTBYHOLMIT aTOMHO—MOJIEKY/IAPHDI 1
bM3MKO-XMMIYECKMIT M30MOP(GM3M Ha MUKPO- 1
MaKpOYpPOBHE y PacTEeHMII U >KUBOTHBIX 00YCIIOBIIEH
He CTO/IbKO XVIMUYECKUM COCTAaBOM, CKOTIbKO CTPYK-
TYpOI1, XapaKTepHOJ I1 MUHEpPA/NoB, KaK, HAIpu-
Mep, B OIpPefielleHHOM CIIocobe YKIagKy MOJIEKYI B
cronky. Tak, KaMeHHas COMb oOpasyeT CIoM Yelry-
€K 13 KPUCTA/JIOB XIOPUTA, CXOfHbIE M0 MPUHLIMAIY
YK/IaZIKJL B MHOTOC/IONTHOM STIMUTENNY PAfia MIeKOIIN-
TAIOLINX, HO Ta K& 3aKOHOMEPHOCTDb HabMIOaeTcs U
B (popMe HEKOTOPBIX PAKOBVMH MOJUTIOCKOB JI POTOB
6apana. Ho aT0 He 3HauuT, 4TO TaKyio GopMy ompe-
IensAeT VMEHHO XJIOPUCTBI HaTPUIl COfeprKalMiics
B KJIETKaX; HA0O0POT — B 3TUX CIMy4YasAX OfMHAKO-
BbIIT 9 (DeKT JaroT pasHble MYHepalbHbIC BEI[eCTBA.
9K CpaBHEHUA MOXXHO INPOJO/DKMUTb Ha IIpuUMepe
reKcaroHaabHOM CTPYKTYpbl, KOTOpas XapaKTepHa B
PaBHOI Mepe U /IS KaJIbL[UTa, IeCTUYTOIbHOTO pH-
CYHKa I7Ia3a HaCeKOMBIX, Yellly! pbI0, sMau 3y60B.
U ecmu y>xe roBOpUTb 06 OpraHM3Max B LIelIOM, TO
pacTeHMe MOXKeT IOXOUTh Ha )KMBOTHOE, TAKXKe KaK
M >KMBOTHOE MOXKeT HAIlOMMHATh pacTeHMe. Takum
obpasoM, puxopuT K 3akmodennio JI.-ge-Papus,
MHOTM€ CBOJICTBA MMHEPAJIOB IOBIMANM Ha CO3[a-
HMe YCIIOBMIl [JIAA YKeCTKOJ KaHamM3aIlyu 6Momory-
YecKoro pasButudA. Bosee TOro, MHOrme CBOVICTBa
MJHepajioB ellie JieTa/JlbHO He IPOaHaIM3MPOBaHbI
HAyKOJ, MEXaHN!3M TaKOTO Ba)KHOTO ITpollecca Kak

chemical isomorphism at the micro- and macro-
level in plants and animals is established due to the
structure characteristic of minerals, as in a certain
method of stacking molecules, and not so much due
to chemical composition. Thus, the stone salt forms
layers of chlorite crystal flakes similar in the prin-
ciple of laying to the multilayer epithelium of mam-
mals, but also the same pattern is observed in the
form of some shells and ram horns. But this does
not mean that sodium chloride contained in the cells
determines this form; on the contrary — in these
cases different mineral substances have the same ef-
fect. These comparisons can be continued with the
example of hexagonal structure, which is character-
istic for calcite, hexagonal pattern of insect eye, fish
scales, tooth enamel. And if we talk about organisms
in general, the plant can look like an animal, as well
as an animal can resemble a plant. Thus, L.-de-Faria
concludes that many properties of minerals have in-
fluenced the creation of conditions for strict selec-
tion in evolutionary development. Moreover, many
properties of minerals have not yet been analyzed,
the mechanism of such an important process as
crystallization is far from revealed, and regeneration
of crystals began to study only in the near past [11].

Therefore, we consider that the accruing wave
of integration of scientific knowledge can give the
strongest impulse to development of the latest gen-
erations of the dental materials and nanotechnolo-
gies directed to early diagnostics and the controlled
regeneration of tooth tissues or even stimulation of
processes of their mineralization in the near future
as for example, at deep fissures. Positive results of
regenerative approach are noted in the remineral-
ization of tooth tissues with use, for example, of the
bioactive treatment-and-prophylactic Nanoflyuor
varnish [12]. It offers broader prospects for improve-
ment of quality and long-term action of prophylaxis
in relation to caries and its complications as one of
the leading dental diseases, leading to various anato-
mo-functional disturbances of local and general
character. It is necessary to mention that in spite of
the fact that the cost of dental treatment in the world
continuously increases, today exist real and available
ways to prevent heavy complications of tooth caries.
One of them is dental help by method of atraumatic
recovery treatment of caries of teeth known in the
world literature under the name ART (Atraumatic
Restorative Treatment), with use the glass iono-
mer cements having unique properties — release of
fluorides and high adhesiveness to tissues of tooth
[13.14].

At present, based on the generally accepted posi-
tions on the periods of formation and development
of tissues and organs of the head and facial skull of
the human embryo and mathematical calculations
of A. Postolachi in a number of publications, a new
theoretical concept was justified, proving the direct
influence of universal laws of nature on the processes
of structural organization and formation of the oro-
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Puc. 2. MpupogHble aHanoruu (romonorun no Y. lapsuny; J.—ne—0apus). Yelwyiika cocHoBoii wiwku. Bun cvapyxm (a), usnytpu (6), Kpbino
cemen (B); LUnud monsapa HuxHei uenioct — (). (Ooto C. fepanmn);  — fAropa kny6HuKm; e — Monsp 46.
(Mnntoctpauma coctaBneHa A. lMoctonakm).

Fig. 2. Natural analogy (homology to C. Darwin; L.- de-Faria). Pinecone scales. View from outside (a), from inside (b), seed wing (c); section of
the lower jaw molar (g). (Photo by S. Geranin); D — Strawberry; E— molar 46. (lllustration compiled by A. Postolachi).

KPUCTa//IM3aIMA JialeKo He PacKphIT, a pereHepa-
V0 KPMCTA/UIOB Havya/ly M3y4aTh JMIIb B Hefase-
KoM mpouuioMm [11].

[TosTOMYy, MBI CYMTaeM, 9TO HapaCTaOI[asA BOTHA
VHTEIpalyl Hay4YHBIX 3HAHMIl MOXeT JaTb B Onu-
XKajineM OyAyLieM CUIBHENIINII MMIYIbC K pas-
BUTUIO HOBEMIIMX MOKOJIEHUI CTOMATONTOTMYECKUX
MaTepuasoB ¥ HAHOTEXHOJIOTMI, HaIlpaB/IeHHbIX Ha
PaHHIOI IMAaTrHOCTMKY M YIIPaBIAEMYIO pereHepa-
VIO 3yOHBIX TKaHel WM Jake CTUMYIALMIO MPO-
I[eCCOB VX MUHepanu3aluy, Kak Harpumep, Hpu
rnybokux ¢uccypax. IlonoxurenpHble pe3ynbTaTbl
IIPUMEHEHNUA pereHepaTVBHOTO MOIXOfla OTMeYEHbI
B peIleHN) BOIPOCOB peMUHepamM3aluyl TKaHel
3yba ¢ UCI0/Ib30BaHNeM, HallpuMep, OMI0aKTUBHOIO
nedebHO-nIpoduakTIdeckoro naka «Hanodmoop»
[12]. 910 OTKpBIBaeT Gojee MIMPOKME IIEPCIEKTH-
BBl JUIA TIOBBIIIEHNUS KaueCTBa M JIONTOCPOYHOTO
melicTBYUA HPOQUIAKTUYECKMX MEpOLUpPUATUIL IIO
OTHOILIEHNIO K Kapuecy U €ro OCTOXXHEHUAM, Kak
OffHMX U3 BEYLIMX CTOMATONIOTMYeCKNX 3abojIeBa-
HUI, TPUBOAIYE K PasIMYHBIM aHaTOMO-(yHK-
I[IOHA/IbHBIM HapyLIeHMsAM MECTHOTO M OOIIero
xapakTepa. CrmemyeT mo6aBMTb, YTO HeCMOTPA Ha
TO, YTO CTOMMOCTb OKa3aHUA CTOMATONOTUYECKON
IIOMOIIM B MMpPe HEeIIPePBIBHO BO3PACTAET, CeTOHS

maxillo-facial system of man from the position of
spiral symmetry, Fibonacci number series, “golden
proportion,” as well as the theory of phyllotaxis, in
which dichotomic branching is considered as a man-
ifestation of one of the oldest growth mechanisms
(Fig. 2) [4.5].

From paleoanthropology, it is known that the
precursor to the heterodontal type of mammals
teeth, characterized by the separation of teeth into
morphological classes according to function, was the
primitive haplodontic type without separation into
strictly established functional classes, such as lizard
and crocodile teeth. Heterodontism is thought to
have originated in the middle of the Mesozozoic era,
which lasted from 252.17 + 0.06 million years ago to
66.0 million years ago (about 186 million years in to-
tal) and was characteristic to several groups of thero-
morphic reptiles, among which were the ancestors of
mammals, particularly primates. The general ‘proto-
type’ of any morphological class of mammalian teeth
is a simple tooth with a large conical tubercle having
a pointed top and sharp cutting side ribs.

According to the uniform law of tripartite dif-
ferentiation of an odontomer (A.A. Zubov, 1974) the
main conic tubercle (eoconus) has two lateral styloid
formations (on the mesial part it is called mesostylid,
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CYILIECTBYIOT peajbHble U
HOCTYIHBIE ITyTH, YTOOBI
He JIONYCKaTb pasBUTUA
TSDKENBIX  OCIIO>KHEHMUIA
Kapueca 3y6os. OgHuM u3
HUX AB/IAETCSA OKasaHue
paHHell CTOMAaTOIOrnye-
CKOJl TIOMOLIM MEeTOHOM
aTpaBMaTUYHOTO BOCCTa-
HOBUTE/NBHOTO  JIEYEHMU:A
Kapueca 3y60B, U3BECTHO-
r0 B MMpPOBOI JMTEpaTy-
pe mopx HasBaHumem ART
(Atraumatic  Restorative
Treatment), ¢ ucronbsosa-
HMEeM CTEKIMOHOMEPHBIX
IleMEHTOB,  O06/Mafjamux
YHUKATbHBIMU CBOJICTBA-
MU — BBICBOOOX/IeHIEM
(bTOPUIOB M BBHICOKOI afl-
Te3VBHOCTBIO K TKaHAM
3y6a [13,14].

B Hacrosmiee Bpems,
omyMpasch Ha OOIIeTIPUHSA-
ThIe TOJTIOXKEHVs O IIepuo-
Jax 3aKMafKyM U PasBUTHA
TKaHell ¥ OPraHOB TOJIOBBI
M JIULEBOTO dYepera 9SM-
OpuoHa dYeloBeKa M MaTe-
MaTMYeCKMX pacderax A.
IToctomaku (2009—2014)
B psfe myOmukauyii 6bUa
ob6ocHOBaHa HOBas Teo-
peTnmdeckas — KOHIIEIINA,
TOKasblBalOmass  IpsAMoe
BIIMAHME BCEOOLIMX 3aKo-
HOB ITPYPOJIbI Ha IIPOLIECCHI
CTPYKTYpHOII ~ OpraHm3a-
v 1 popMooOpa3oBaHMs
3y60-4emoCTHO—NIIEeBOII
CUCTeMBI 4e/loBeKa C IIO-
3ULIMY CIIMPATBHON CUM-
METPMY, YUCTIOBOTO psfia
Dubonayuy, «30JI0TOV
HPOTIOPLUI», & TAKXKE Te-
opuu QuIIOTaKcKca, B
KOTOPOJ JIIXOTOMUYECKOe
BETBJIEHNE PacCMaTpPUBaeT-
A KaK IIPOsB/IeHNe OfHOTO
U3 JpeBHENIINX MeXaHW3-
MOB pocTa [4,5].

s maneoanTpomnosno-
TMJ M3BECTHO, YTO Ipef-

IMECTBEHHNKOM reTepo-
JOHTHOTO TUIIA 3y6 OB
MJICKOIINTAKIINX, Xa-

Puc. 3. TpexuneHHaa GppakTanbHas uddepeHumanma kak
yHUBepcanbHadA MofyNnbHas buotexHonorus. (xema GopmupoBaHua
nuuesoro ckeneta no 0. 0. Mcakosy (c. 18) — (a); AnukanbHas
MepucTeMa pacTeHus ¢ xapakTepHbIMu 6yropkamu pocTa Ha
BepLumHe (cxema) — (6); DopMupyIOLLMIACA LBETOK ThIKBbI
00bIKHOBEHHOIA C LieHTpaNbHbIM 1 60KoBbIMI 3y6Liamu. (Doto A.
1. Noctonaku, 2014) — (B); MnacTuyeckas o6bemHasa Moaenb
KNbIKa (I, ) 1 0T KOPOHKOBOIA YaCTI BOKOBOTO pe3Lia BepXHeil
YenoCTH, KOTopasA HaNOMIHAET 33UaToK JIACTA UM CTPOEHMUE KICTU
yenoseka (113 kH: J1. M. Jlomuawwsunu, 2004). — (e); LieHTpanbHble
(14, 6) nbokoBbIe (2 a, 6) IManeBble BaNMKK XeBaTe/bHbIX
6yropkoB B TOYHOCTY NOBTOPAKOT GOPMY NepBOiA BUCLEPANbHOIA
(maHanbynapHoii) ayru n nobHoro oTpocTka npu GopmupoBaHNM
NVLIEBOTO CKeNeTa, a TakxKe NOSIHOCTbHO COBNAAALoT Mo Gopme
C anuKanbHoi MepucTemoit pacteHus. Duccypbl 0bpasytot
LUX0TOMUMYECKNil pucyHOK. (MnniocTpauma coctaBneHa A. loctonakwm).

Fig. 3. Three-member fractal differentiation as universal modular
biotechnology. Scheme of facial skeleton formation according to Y.
Isakov (p. 18) — (a); Apical meristem of a plant with characteristic
growth beads on the top (diagram) — (b); The emerging pumpkin
flower with central and lateral teeth. (Photo by A. Postolachi) — (in);
Plastic volume model of canines (d, €) and a photo of the crown part
of the lateral incisor of the upper jaw, which resembles the germ of
the leaf or the structure of the human hand (L. M. Lomiashvili, 2004).
— (e); Central (1 a, b) and lateral (2 a, b) enamel rolls of chewing
tubercles exactly follow the shape of the first visceral (mandibular)
arcand frontal process at formation of facial skeleton, and also fully
coincide in shape with apical meristema of plant. The fissures form a
dichotomy pattern. (lllustration compiled by A. Postolachi).

and on the distal part it is
called distostylid respec-
tively) uniting in sharp
cutting crest (eocrystid).
As Zubov specifies fur-
ther, this type of tooth is
considered as initial in
the tricuspid theory of
the Cop-Osborne (Os-
born, 1907) or, so called,
“theory of differentiation”
According to this theory,
molars of various mam-
mals are formed from tri-
cuspidal teeth by means of
emergence of new tuber-
cles and shifts (“rotation”
of old cusps. Tracking fur-
ther history of this matter,
Butler’s conclusions (But-
ler, 1939) supported by
Parrington  (Parrington,
1947) and Patterson (Pat-
terson, 1956), led to uni-
versal acceptance of this
concept [15].

The results of the
study suggest that all these
biological principles of
shaping can be attributed
to the general fractal sys-
tem from micro- to mac-
rolevel of the organism
growth. In terms of fractal
concept, L. M. Lomiash-
vili (2004-2014), and sub-
sequently A. I. Postolachi
(2007; 2012) developed
two different versions
of the modular (fractal)
technique of direct tooth
modeling, which use ca-
nine shape as a basis for
restoration (Fig. 3).

The evolutionary re-
duction of structural ele-
ments of lateral teeth (the
central and lateral enamel
rollers of chewing cusps)
leads to simplification of
relief, disappearance of
enamel formations and
merge of small fissures
in deeper and extended
ones. Such type of sur-
face reminds a state simi-

paKTepusyolleiics pasaeneHyeM 3y06oB Ha MOPQo-
JIOTUYeCKMe K/IAcChl B COOTBETCTBUM C (YHKIIVEIL,
ABJISUICA IPYMUTHMBHBIN TAaIUIOKOHTHBIA (IIPOCTON
ORHOOYTOPKOBBII) TUI 6e3 pasfielleHus Ha CTPOro

lar in the nature to “ice thawing” when its structure
becomes more porous and brittle. It is well known
that the regular functional load promotes increase in
hardness of enamel due to consolidation of its micro-



3aKpeIUIeHHble (YHKIMOHA/IbHbIE KIIac-
Cbl, HAaIIpuMep, 3YOBI ALIepULl ¥ KPOKO-
munoB. CumTaeTcs, YTO TeTEPOJOHTUIM
BO3HUMK B CepefiiHe Me303030JICKOII
3pbl, KOTOpas NPOAO/Kanack or 252,17
+ 0,06 MaH. et Hasajg go 66,0 MIH. 1eT
Hasag (Bcero okono 186 MiIH y1eT) u ObI1
CBOJICTBEHEH HECKOJIbKMM TpYIIIaM Te-
POMOP(]HBIX penTWInii, Cpenyt KOTOPbIX
M ObUIM IIpefKM MICKONMTAOUINX, B
9acTHOCTH IpUMaroB. «O6mmil «IpoTo-
TUII» T060r0 MOpOIOrNIecKoro Kacca
3y00B M/IEKOIIUTAIOLINX — 3TO IPOCTOI
3y0 ¢ KPYHIHBIM KOHMYECKUM OYTOpKOM,
VIMEIOIIM 3a0CTPEHHYI0 BepIIVHY WU
OCTpBIe pexKylye 60KOBbIe pedpar.
CornacHO egVHOMY 3aKOHY TpeX-
yieHHO! AnddepeHIMAnNM OFOHTOMe-
pa (A.A. 3y60B, 1974) rnaBHbII KOHUYe-
CKIiT 6YTOPOK (90KOHYC, 90KOHMT) HeceT
IBa 6OKOBBIX CTM/IOMHBIX 0OpasoBaHMs
(c Me3VaIbHOI CTOPOHBI — Me30CTHIIb /
Me30CTU/IN Ha HVDKHEN Y€eJTIOCTH, C IVC-
TaIbHON — JUCTOCTUIDb / IUCTOCTUIINT,
Ha HVDKHEN YeTI0CTI) COENUHSACD C I10-
CTIEFHVIMMU OCTPBIM PEXYLIMM TpebHeM
(s0xpucra, sokpuctup). Kak ykaspiBaror
manee 3y00B, MIMEHHO 9TOT TUII 3y6a pac-
CMaTpMBaeTCsA KaK VICXORHBIN B TPUTY-
6epkymspHoit Teopun Koma-OcbopHa
(Osborn, 1907) wnu, Tak HasbIBAaeMOIL,
«teopyn aubdepenHumanun» Ilo sroir
TeOpuy, KOpPEeHHble 3yOBl Pas3IMIHBIX
MJIEKOTIATAIOLIMX BBIBOJATCA He U3 IPO-
TO[OHTHOTO, a 13 TPUKOHOJOHTOBBIX
HOCPENCTBOM IOSIBIEHVSI HOBBIX 1 CMe-
meHusa («BpallleHus») CTapblx Oyrop-
koB. Ecmu panmee xpatko mpociemuTb
VICTOPMIO M3y4eHMs HaHHOTO BOIPOCa,
TO B IIOC/IeAyIOlieM, BbIBOABI bBarnmepa
(Butler, 1939), noppep>xannble ITappuHr-
toHoM (Parrington, 1947) u Ilartepco-
HoM (Patterson, 1956), mpuBenu K Bceo6-
I[eMy IPVM3HAHMIO JaHHOJ KoHLenuuy [15]
Pe3ynpraThl NPOBENEHHOTO MCCIENOBAHMUA IO-
3BOJISIIOT 3aK/IFOYUTh, YTO BCE ITU OMOIOTMYECKUE
npyHUMIBL GOpMOOOpPa3OBaHNs MOTYT OBITH OTHe-
CeHbI K 00111ell ppaKTanbHOI CrcTeMe PasBUTHS Op-
raHy3Ma OT MUKPO— IO MaKpOYpPOBH:A, B YaCTHOCTU
1 3y60B. C TOuKM 3peHus ppaKTanbHOI KOHIEIIIIN,
JI. M. JlommamBumy (2004—2014), a B nocnenyo-
meM A. U. ITocronaku [2007; 2012] 6p11u paspabo-
TaHBI [iBa pas/IMYHbIX BapMaHTa MOAYIbHOI (ppak-
TaJIPHOII) TEXHVKM IPSMOTO MOZETIMPOBaHMUA 3YOOB,
B KOTOPOJI 3a/I0KeH IMIPUHIIMAI MCTIONb30BAHNUS KIIbI-
KOBOJI GOPMBI B KauecTBe OCHOBBI [Is1 peCTaBPaLVIIL.
OBOIOLIOHHAS PENYKLVIS CTPYKTYPHBIX 9/IeMeH-
TOB OOKOBBIX 3y00B (LIeHTPa/IbHBIX 11 HOKOBBIX 9Ma-
JIeBBIX Ba/IMKOB JKeBaTe/IbHBIX OYTOPKOB) IIPUBOINT K
VIIPOLIEHNIO penbeda, NCIe3HOBEHNIO SMaJIeBbIX 3a-

Puc. 4. 0cobeHHOCTI apXUTEKTOHNKM XeBaTeNbHOI NOBEPXHOCTY MONAPOB. lepBble
MONAPbI BEPXHEN 11 HIKHEN YeNtoCTh ¢ NPU3HAKamn GU3NONOTYeCKON CTUPAEMOCTH
€ NPaKTMYeCKM NOHBIM UCYe3HoBeHMeM duccyp Il-ro nopaaka B obnactu
LieHTpanbHoli AMKM — (a); MonApbl € ynpoLLEHHOI apXUTEKTOHNKOI XeBaTeNbHOl
MOBEPXHOCTI € rNY6OKMMN 1 LuMpoKuMK duccypamu — (6); Monapbl co cnoxHoil
APXUTEKTOHMKOI eBaTeNbHOIi NOBEPXHOCTM C HErybOKIMM 1 Y3KIMU GrCCypamu

— (B). (®oTo A. MocTonakm).

Fig. 4. Features of architectonics of masticatory surface of molars. The first molars of
the upper and lower jaws with signs of physiological abrasion with almost complete
disappearance of the Il-order fissures in the area of the central pit — (a); Molars with
simplified architecture of masticatory surface with deep and wide fissures — (b);
Molars with complex architectonics on masticatory surface with shallow and narrow

fissures — (c). (Photo by A. Postolachi).

layers that reduces risk of developing of caries (Fig.
4).

It should be noted that the elongated leaf-like
form of the canines is one of the most ancient and
evolutionally stable in the human dental system. Tak-
ing as a basis the fundamental works on evolutionary
development of life, and in particular “Metamorpho-
sis of plants” by I. Goethe, as well as the results of our
own research, we considered it possible to put for-
ward a hypothesis on the general formative principle,
between Goethe’s ‘primary plant’ and the canine,
which survived despite millions of years of amazing
transformations. This fact confirms one of the ideas
described by L.-de-Faria (1991). In particular, he
pointed out that in “the genome of insects, as well as
other animals, there are genes inherited from the an-
cestors of plants even before the separation of plants
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TEKOB VI CTIVSTHUIO MeTKMX uccyp B 6oee ImyboKme
U IpoTsDKeHble. Takoil Bujj MOBEPXHOCTY HAIIOMIHA-
eT COCTOSIHUE TIOXO0)Kee B IIPUPOJie Ha «TasHMe Tbfia»,
KOTJIa €r0 CTPYKTypa CTaHOBUTCSA 6oJIee MOPYUCTON 1
XPYIKOIf. XOPOLIO M3BECTHO, UTO PETy/IApHasd QyHK-
IMOHa/IbHAs HArpyska CIIOCOOCTBYeT IIOBBIIIEHUIO
TBEP/IOCTY SMaJIH 3a CYeT YIVIOTHEHMUSA ee MUKPOCIIO-
€B, YTO CHIDKAeT PYCK BO3HUKHOBEHNA Kapueca.

Heo6xomumo 0TMETHUTD, 4TO Y/IMHEHHAA TUCTO-
BUJHO-TIO00Has (opMa K/IbIKa ABIAETCA OFHOI U3
Hanbornee IPeBHMX VM SBOMIOIMOHHO CTaOVM/IbHBIX B
3y6OUeTIOCTHOI CUCTeMe YenoBeKa. B3sAB 3a ocHO-
BY OCHOBOIIOJIATAIOIIYIe TPYAbI ITO SBOJIOLVIOHHOMY
PasBUTMIO >KM3HU, M B ocobeHHOCTM «MeTaMop-
¢do3b1 pactennit» V. B. TeTe, a Taxke pe3ynbTaTbl
COOCTBEHHBIX MCCIIEIOBAHMII MBI IIOCUMTANIN BO3-
MO>KHBIM BBIJIBHYTb IUIIOTe3y 06 o611eM ¢popmoo-
6pas3oBaTe/TbHOM IIPUHIINIIE, MEXY «ITpapacTeHreM
TeTe» ¥ KIIBIKOM, KOTOPBIl COXPAHWUICSA, HECMOTPS
Ha MVIIVIOHBI JIET YAVBUTEIbHBIX IIpe0oOpa3oBaHMIL.
OTo mMmoMOXKeHMe KOCBEHHO IOATBEPX/aeT ONUH
u3 ¢axToB ommcanHbll JI.—ge-®apus (1991). Vim
B YaCTHOCTM, YKasbIBaeTcsA, YTO B «TeHOMe Hace-
KOMBIX, KaK ¥ JPYIMX >XMBOTHBIX, UMEIOTCS TEHBI,
YHac/Ie[lOBaHHBIE OT NIPEKOB PACTEHNIT ellje 10 pas-
TeNeHNsA pacTeHNI ¥ SKUBOTHBIX MHOTYVIE MUJITMOHBI
net Hazamy» [11, c.144]. YacTb U3 HUX CO BpeMeHeM
Oblla TofiaB/ieHa B T€HOTUIE >KUBOTHBIX, HO, Ha-
HpyYMep, MOJEKY/IApPHOe CTPOEHMEe CHHTe3NPYeMbIX
B OpraHN3Me HaCeKOMBIX, XMBOTHBIX, B TOM UMCIIE,
KOHEYHO, U Ye/I0BeKa, 3eleHBIX NUTMEHTOB TaKMX
KaK KapOTVHOMJbI, TTOPGVPVHBI aHATIOTMYHO MPO-
IyKTaM pacTUTeIbHOro mpoucxoxaenns. Tak, seme-
HbIJI IUTMEHT Me4eHN — OMIMBEpAUH OOHApY>KeH
y pbi6 (1jyka), 6eCIIO3BOHOYHBIX (YepBM, PaKoo-
6pasHble, HACEKOMBIe), TPaBOAIHBIX )KUBOTHBIX, 4TO
ellle IMIIHNIT pa3 IIOATBEPXK/IaeT OOMbIIOe CXOfICTBO
MEXIy MOJIEKY/IaMV Y MHOTOOOPa3HBIX TIPeCTaBM-
Teseit pIophI ¥ payHbI Hallell ITTaHeTHI.

BbiBOAbI:
1. YcraHoB/leHO, 4YTO O6IME 3BOMIOLMOHHbBIE
3aKOHBI  (OPMOOOPAa3OBaHMA COXPAHSAIOT

CBOIO CIEUV(PUIHOCTD Ha MUKPO— ¥ MAaKpO-
YPOBHe Y 00BEKTOB OpraHI4YeCcKOl 1 Heopra-
HUYECKOI MPUPOJBI.

2. OmpepeneHsl OTAeNnbHbIE YHUBEPCAIbHbIE 3a-
KOHBI pocTa 1 ¢opmoobpasoBanus (¢ppak-
TaJIbHOCTh, PMIUIOTAKCHUC, JUXOTOMYS U [ip.)
B CTPOEHUU TKaHEl M OPraHOB OpPraHM3Ma
Ye/IoBeKa M, B YaCTHOCTM, 3yOO—4eI0CTHO—
JINIIEBOVI CUCTEMBI.

3. OpHolt M3 I/MIaBHBIX 3aJjad COBPEMEHHOI
Mopdororny, Kak MHOTOYPOBHEBOII M MHO-
TOIVIAHOBOJ HAyKW, ABIAETCA HaXOXJeHue
Croco0OB yIpaBlIeHNsI CTPYKTYPHOM opra-
HY3alyeli, OB/IafieHne mpoueccamyu Mopgo-
reHe3a, MPOTEKAaloUVMM Ha BCeX YPOBHAX
U, B YaCTHOCTH, B 3Y00—4e/IF0CTHO—TUIIeBO
CUCTeMe YelloBeKa.

and animals many millions of years ago” [11, c.144].
Some of them have been suppressed over time in the
genotype of animals, but, for example, the molecu-
lar structure of green pigments such as carotenoids,
porphyrins, synthesized in the body of mammals, in-
cluding, of course, humans, are similar to products of
plant origin. Thus, the green pigment of the liver bili-
verdin is found in fish (pike), invertebrates (worms,
crustaceans, insects), herbivores, fact that confirms a
great similarity between molecules in various mem-
bers of the flora and fauna of our planet.

Conclusions:

1. It has been found that general evolutionary
laws of formation retain their specificity at the
micro- and macro-level in objects of organic
and inorganic nature.

2. Separate universal laws of growth and forma-
tion (fractality, phyllotaxis, dichotomy, etc.)
in the structure of tissues and organs of the
human body and, in particular, oro-maxillo-
facial system are defined.

3. One of the main tasks of modern morphology,
as a multilevel and multidimensional science,
is to find ways to manage structural organiza-
tion, to master morphogenesis processes that
take place at all levels and, in particular, in the
human oro-maxillo-facial system.

Transleted by D. Cravcenco
Resident of the I year

of Stomatology faculty

USMF “Nicolae Testemitanu”
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