The biological basis of orthodontic
tooth movement. New data in the
era of “Molecular Dentistry”
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Orthodontic movement is achieved by means of bone resorption and formation as teeth respond to
mechanical forces during treatment. The mechanisms leading to tissue differentiation thus inducing bone
remodeling have been thoroughly investigated at a tissue and cellular level. Currently, in the rapidly
developing era of Molecular Dentistry, the key role lies to the “mechanical signal transduction pathways"
through which the biological phenomena are induced. The present study is a comprebensive review of
contemporary theories on orthodontic tooth movement with particular emphasis on the cellular micro-
biomechanics involved. The main mediators of mechanical stress to the alveolar bone are the cells of the
periodontal ligament (PDL). The PDL consists of a heterogeneous cell population comprised by non-
differentiated multipotent mesenchymal cells as well as fibroblasts. The periodontal fibroblasts have the
capacity to differentiate into osteoblasts in response to various external mechanical stimuli. This feature
of the PDL fibroblasts plays a 'key’ role in the regeneration of the alveolar bone and the acceleration of
orthodontic movement. Current research provides scientific data which elucidates the molecular response
of the buman PDL fibroblasts after mechanical stimulation. Integrins at focal adbesions function both as
cell adbesion molecules and intracellular signal receptors. Upon stress application a series of biochemical
responses expressed via signaling pathway cascades involve GTPases, MAPKSs, transcription factors
like AP1 and Runx2 stimulate DNA binding potential to specific genes leading thus to osteoblast
differentiation. Consecutively, the activation of cytokines like RANKL and OPG regulates osteoclast
activity while the role of inflammation bas been recently given particular attention. Human genome
decoding along with new data of Molecular Biology provide the long expected thrust to Biological

Sciences. Orthodontics, depending on biotechnology is expected to receive a considerable impact.
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H Bioroyikn Bdon g opdodovukiig
petakivnong. Néa dedopéva omnv
enoxn m¢ «Mopiakig
Odovuarpikne»

A. Kovotavtovng!

O1 opBobovrinés petawvrioers ogeilovtar atnp avénta oo parviaod 06106 va avadiapoppaverar kadwos
ta dévmia anowpivovtar otny ackobuern unyavici Sovaun. O unyaviouds uéow tov omoiov n acKodpern
Sovaun oSnyei Tovs 161005 va Siagoponomdovr wote va mpowdyer o wbulos s ootikhis avaddunens/amnop-
pogpmans iye éws aripepa Sigpeorndel oe 16TIKG war woTTapkd eminedo. Xn anpepwi emoyn Ths Tayéws eée-
Maadpgvns Moprawiis OSovtiatpiciis eéyovta pdlo Sradpapatidovw or unyaviopof poprawis onparodérnons
uéow v omoiwv endpovtar ta Bodopikd pawdpeva. O awonds Tns coprekpiuévns eppacias eivar n exreviis
avaokénmon twv oopypovar dewpicv s opdoSovtikiis peraxivnons pe 18iaftepn éugpacn 6to epmAedpero
obaTnpa kottapichs pikpo-eubropnyaviciis. Or wipior Srapecolabnrés tns unyaviis tdons 6ro Patviars
00T00Y ¢ivar Ta kbTtapa tov mepippiGiov. To mepippiQio amotedeitar and éva evepoyevii wurtapicd mAndo-
opd mov mepidayBdver un Sragoporromuéva modvSovapa pecepyopatina wérrapa, kadws war wobldores. O
woBldotes éxovv Ty 1avétnia va Sagopomorovvrar oe oareoBldotes ws andupion os Sidgpopa elwrepikd
unyavikd gpediopara. Avtd 1o yapawtnpiotikd tewv woblastav nailer éva polo-tdedi otn avapévonon tov
patviaot 00tod kai atny emrdyvven tns opdobovTiis peTaivnons.

Y6pypova emotnyovid Sedopéva Sicowpwidoor ™ poptawi andwpion twv avdpdmvawr woblactir tov
[IAX. ot ynyavici Siépepon. Ztis eaties mpoawdAinans o1 wreppives Aerrovppotv 1660 ws udpra mposwdAdn-
oms kuTIdpP 600 Kar ws epdoxvtrapikoi vodoyeis anparos. Kard v epappop tdons wia oeipd Broynpi-
kcov avubpdaecwr exppdlovtar péow onparoSotikav aldmdovyiav mov mepidapBavovy GTPases, MAPKs,
napdyovtes petappagis onws AP1 war Runx2, nov npoxalode Siépepon tov Svvapicod mpéadeans tov
DNA a1 Siagpopormoinan npos oareoBAacting parwdromo. Awolovdws, n eveppomoinon twv kotokivaw, dnws
RANKL a1 OPG, poSuiler tnv octeowdactiwi Spactnpidtnta, evc 1biaitepn mpocoyi éyer Sodei mpdopara
oto pélo s pleppoviis. H amoxponroppdgmon tov avdpdmwov poridicdduaros oe sovdvacud pe ta véa
Sebopéva tns Moprawiis Biodopias mapéyovr tny and waipod avapevdpern ddnon ouis Biodopikés emotiipes.
H OpBoSovticn, eaprcopevn and tn Bioteyvodopia, avauéverar va enmpeactei onpavticdrara.
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