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JETCKA N TIPEBEHTUBHA CTOMATOJIOI NJA

Y[K: 616.314-002-084 : 616.314-089.23

KAPUEC NPEBEHUNJA KAJ NALUMEHTU CO ®PUKCHMU
OPTOOOHTCKMUW AINAPATMU (IN VITRO CTYAUJA)

)XabokoBsa-bunébunosa E.'!, BajpakTaposa B.!, Cra¢unos T.2, Cokonoscka ®.2,

CotupoBcka-UBkoBcka A.'

TCTOMATOJIOLLIKN ®AKYNTET - Ckonje, KnuHuka 3a getcka v npeBeHTUBHa ctomaTonorunja
2MPUPOOHO-MATEMATUYKN ®AKYTET - Ckonje, MHCTUTYT 3a xemuja

Co uyea oa Ooobueme coiiciliGeHU CO3HAHUja 34
yuecitigoitio Ha Oeriiaanaiia kpema GC Tooth
Mousse 60 peiiapaitiopHuille Upouecu Ha emajiosa-
ua UospuiUHa, iupeemasme UCUUILYB8AHA HACOYEHU
KOH o00pedysarbe HAa [poueHilyaaHailla 3acitaile-
Hocitl Ha Ca, Na, K u Mg 8o emajaoill iipeo u iio aiiau-
Kauyujaiia Ha 08a cpeocitiso.

3a ilaa yea ucliuilly8arbeitio 20 cilposedosme
Kaj 60 excitipaxupanu uHaxkiiHu 3abu. 3abuite bea
itooeaeHu 80 08e 2zpyiu, ciloped B8pemMeHCKUOI
flepuoo Ha uciiuitiysarse, 00 1 00 3 meceyu.

Kopucitejku ja iinamenaitia aitiomcka aiicopii-
yuona ciexiipomeitipuja (I1AAC), ja oopedusme
upoueniyasHaiia 3aciiailenociid Ha Ca, Na, K u Mg
80 eMajaoil, caedejKu 20 CitielleHO Ha pemuHepa-
auauuja.

Pesyaitiaitiuitie 00 08a uUciipaxcysarbe YKaxicy-
8aaill HA BUCOKA UPOUEHULYAAHA 3ACUUAUEHOCI HA
Ca 60 emajaoili Kaj uciiuitiysanaiia 60 0OHOC HA
KOHIIpoAHailia 2pyila Ha 3abu o Upsuoill mecey.
3HauuileaHo UOBUCOK € UPOUeHIoW Ha 3aciuatie-
Hociu Ha Ca 80 emajaoil ilo ipu meceyu 00 aiauKa-
yujainia Ha OeHIaAIHATlA KpeMma.

Co auauyuparse Ha cOeOuHeHUeillo
RECALDENT™ [[IIIT - ALIT1 60 ¢popma na kpema GC
Tooth Mousse ce ociiociliagysa ypamHouiexeH M-
HepaneH banawc.

GC Tooth Mousse, co LIIII1 - AL[Il komiinek-
coitl, e 0ea 00 COBPeMEeHUOI UpUCTNAill KOH Kapuec
iUpesenyujaiia u/uau 60 MUHUMAAHAIUA UHILep-
BCHIUHA CHIOMANIOA02U]A.

Knyunun 300opoBu: 3a0eH Kapuec, eMaji, [eMUHepa-
au3alyja, peMUHepanu3anyja

l'onem Opoj manueHTH Off MiajgaTa IMOMY-
Janyja NpUCyTHATE (PYHKIMOHAIHYU U €CTETCKU
npoOJIeMH TH pelIaBaaT co OPTOAOHTCKH TPET-
MaH. OprofoHTcKHUTe amapaTu ((pUKCHH WIH
MOOWUIJIHU) ce MOIIIHE TOTOfIHY 3a aKyMyJjaluja
Ha IUIAKOT, OWMIejKM KapUOTeHHUTe OaKTepuw,
IJIaBHO, C€ Pa3MHOXYyBaaT Ha IBPCTH, TELIKO
nocranHu noBpmHA. CO 3rojeMyBambeTO Ha
OpOjOT Ha KapUOTe€HN OAKTEpHH Ce 3rojieMyBa
1 OIIACHOCTA OJf KapHec 3a BpeMe Ha OPTOJOHT-
cKuTe TpeTMaHH. PelleHne 3a cnpedyBame Ha
nekanuudukanujata Ha 3a0buTe OKOJy OpH-
KETUTE Kaj MAalMEeHTUTE CO OPTONOHTCKHU ama-
paTu € KOHTUHyHpaHaTa ynorpeba Ha AeHTal-
Hata kpema GC Tooth Mousse 3a BpeMe Ha
CeBKYITHHOT OPTOAOHTCKM TpeTMaH (13, 23).

GC Tooth Mousse npercraByBa J€HTaIHA
KpeMma Ha 0a3a Ha Bojia, 0e3 1eKep, Koja ro co-
AP>XKU COEAUHEHUETO RECALDENT™ IIIIII-
AITI, xoj e mpou3Boj, Ha MPUPOJHUOT Ka3EHH-
CKM NPOTEUH KOj MOTEeKHYBa Off MiIeKoTO. OBOj
IPOTENH JIejCTBYBa Ha /JBa HauyWHA: Of] €[Ha
CTpaHa IPEeTCTaByBa U3BOP HA JOHU HA KAJILUYM
n Ha ocdaT, a UCTOBPEMEHO OBO3MOXYBa
COOJIBETHA MCIIOpaKa Ha OBHE [JBAa €CEHIjalHU
MUHepaja o NoBpuIMHaTa Ha 3a0oT. Kora
LIITI-ALIT coepuHeHnETO KE ce HAHECE BP3
3a0HaTa nospumHa, jgennusuoT HIIIT (Casein
Phosphopeptide) ce Bp3yBa 3a eMajioT, IJIAKOT,
U 3a OKOJHHUTE MEKH TKHBa, OCIO00AyBajKu
OMOPACTIONOXKIIMBY JOHU HA KaJllUyM U Ha oc-
¢dar - ALIT (Amorphous Calcium Phosphate),
TOYHO TaMy Kaje mTo e norpebHo. CrobonHu-
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T€ JOHU Ha KaJIuyM U Ha pocat HaBierypaar
Mefy eMajlioBUTe NPU3MH U ce mpeodpa3yBaat
BO anaTuTHY kpucranu. Ha Toj HaunH HacTaHy-
Ba peMUHepan3alyja Ha OLITETEHUOT JleMUHe-
panusupan emajn (4, 17, 18).

Haopnure op cryaujaTa, u3BefieHa Off CTpaHa
Ha Cai F. u cop. (3), 3a mojaBaTa Ha KapHO3HH Jie-
31U NIOf] BiIMjaHue Ha BHecyBawe Ha LITTTI-ALITT
COEIMHEHNETO, NOKaXyBaaT ieKa ce HaMajyBa
1ojaBaTa Ha JIe31H KOra OBa COEJJUHEHHE Ce BHe-
cyBa BO (pOopMa Ha 'yMH 3a [IBakame. ['ymure 3a
IIBaKamhEe Ce UJealHO CPEJICTBO 3a TPAHCIIOPT Ha
HIIIT-ALIT coepuHenueTo BO ycraTa, Oufejku
ce IPOIIEHYBa JileKa caMO Ha TOj HAUMH TOA MOXe
71a OCTaHe BO ycTaTa AOBOJIHO JOJITO U ia ! MO-
Kaxke KopucHuTe edekt. Herosoro npucycrso
BO IJIAKOT € MOTBP/IEHO U TPU yaca IO IpecTa-
HYBaWETO Ha KOHCyMallfjaTa Ha F'yMHTE 3a IIBa-
Kame (22). [Ipyr 6eHeput 61 6uito TOA AEKa CO
CaMMOT aKT Ha MacTHKalyja Ke ce 3rojeMH ca-
JMBapHaTa cekpenuja u Ke ce nopodpu nydgep-
CKHOT KalaluuTeT Ha IUTyHKaTa; ICTOBPEMEHO ce
penyuypa 1 co3/1aBambeTo Ha IJIaKoT.

PusukoT o gekanuudukanuja Ha 3a6uTe
OKOIly OpUKETUTE Kaj OPTOJOHTCKUTE MalUeH-
TH MOXeE Jla ce pefiylpa co ajickBaTHa OpajlHa
XWTUeHa 1 co ynotpeda Ha ¢payopunu. Crnopen
Artun u cop. (1), MHCTpYKIMUTE 3a BKIIy4eHa
npodecuoHalHa OpajiHa XUTMeHa 32 BpeMe Ha
OPTOAOHTCKHOT TPETMaH ce IMoKaxale euka-
CHM BO pefyKlyjaTa Ha JeKannudukanyjara.
Opn npyra crpana, Tepamujata co (QIyopuau
OBO3MOXYBa peiyKliija Ha JeMUHepalIn3aluja-
Ta Ha €MajioT ¥ ja CIpedyBa aKTUBHOCTA Ha
IJIaKOT IpeKy OJOKMpame Ha OaKTEPUCKUTE
€H3UMCKH cuctemu (5, 7). Yuure noeke, TOj Mo-
Mara BO peMHHepanu3anujata Ha eMajiaoT (14).

W nokpaj npeBeHTUBHUTE MEPKHU NIOJ] OPTO-
JIOHTCKUTE IIPCTEHU CE€ pa3BUBAAT JI€3UU BO BUJL
O0enu netHa. Bo orcycrBo op diryopunu femu-
Hepaju3anyjaTta 1oy ci1abo MofeceHuTe mpere-
HU € IIPOrpecuBeH Inpolec. Bugnusu ne3un Ha
Oenu eTHa MOXKaT fla ce pa3BHjaT 3a 4 ceAMULU
OJl OPTOJOHTCKHUOT TpeTMaH (15). bp3o passue-
HUTE IeTHA HajuecTo ce fe(eKTH Ha MOBPIIU-
HaTa Ha eMajJIoT, KOja MOKe 32 HEKOJIKY Ce/IMU-
LY 1a C€ peMUHEepalIN3Upa PeUrcu LEJIOCHO BO
OTCYCTBO Ha (piyopusi, OTKakO KapUOTE€HUOT

NMpen3BUKYyBay € eauMuHupad. OBoj pe3ynTar
€ BO KOHTPaJIUKIKja CO KIMHUYKNUTE €KCIepH-
MEHTH, KOHM jaCHO IO MOKaXyBaaT KOPUCHUOT
edext on I'JII, kako MpeBeHTHBHA MepKa 3a
¢dopmupame Ha GenuTe NeTHA.

JIMpEeKTHUOT KOHTAKT Ha MUKPOOPTaHU3MHU-
T€ CO €MajlIOT MOJIECHO NMPEAN3BUKYBA JeMUHE-
panu3anyja OTKOJKY MOBPIIMHUTE 3anedyaTeHu
co I'JH. Yre noBeke, BpeMEHCKHAOT MEPUOT, OFL
1 o 2 roguHM IpU OPTOAOHTCKUOT TPETMaH MO-
Ke J1a 6upie mocuIieH (pakTop 3a HaCTaHyBakhe Ha
KapHec, OTKOJIKY €KCHEPUMEHTATHUOT NEPHON
of 36 cegMuIM BO in vitro ycioBH (2, 6).

Maijer u cop. (12), BO cBOUTE UCTpaXKyBamba
OTKpHJIe ToMaJia iekanuuukanmja noy npcre-
Hute uementupanu co I'J, Bo cmopenba co
UUHK (pocaTHUOT LieMeHT. Tue ucTakHyBaaT
lieKa BO IUHK (pocpaTHaTa Irpyla Ha UCTIUTAHU-
¥ TOBeKe Off MOJIOBMHA Off AeKalupuKanu-
uTe OUie MOBP3aHU CO MPOOIKEHUTE IEPUON
Ha OopTOfOHTCKHU TpeTMaH. LluHk dochaTHmoT
LIEMEHT ce pacTBOpa MHoOry nojecHo op I'J1 Bo
opaJjiHa CpefiHa, Ma pe3yaTupa co opMupame
nykHatuau (11).

MarepujanuTe KOu ce KOpPHCTAaT BO OPTO-
JIOHTCKaTa MpaKTHKa ce OJHeCyBaaT Ha MaTEpH-
januTte 3a Jeneme Ha OPUKETHUTE U IIeMEHTHpa-
€ Ha MPCTeHNUTE. ATXE3UBUTE KOM ja CIpeyyBa-
aT mojaBaTa Ha Kapuec, KOM BOEJIHO r'o IITefaT
BpeMeTO Ha paboTa, 'M 3aMeHyBaaT TPagUILIUO-
HaJTHUTE METOA U mpouenypu. [JonupHarta no-
BplIMHA Mefy 3a00T U MaTepHjajoT 3a JIeTIeHe
ceKorauil npeTcraByBa YyBCTBUTEIHA 00JACT.

MoTuBrpaHu Of IOCEralTHUTE peaTnu3npa-
HU MCIIUTYBama U JOOMEHNTE CO3HAHU]ja 3a y4ue-
cTBOTO Ha Ca M Ha IPYTUTE MUKPOEIIEMEHTHU BO
penapaTopHUTe MPOLEeCH M WHXUOUIUjaTa Ha
NECTPYKTUBHUTE MPOIIECH Ha €MajJIOBUTE TOBP-
IIMHI, 0OCOOEHO 3HaYajHM 3a 3a0UTe KOU MojiJie-
>KaT Ha OPTOJIOHTCKYN TPETMaH, CH TIOCTaBUBME
1eJI 1a ro/ja feTepMUHUpaME:

1. HHBOTO Ha OcCIOOO/yBamke Ha KaJIAyM
on LIIIT-AIIIT KoMIeKcoT BO 3a0HIOT
eMaj;

2. HUBOTO Ha OCIIO0O/yBame Ha joHH (HAT-
pUYM, KaJluyM ¥ MarHe3uym) BO 3a0HU-
OT eMajlt;
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3. mpoueHKaTa Ha €BEHTyaJlHU NPOMEHU
Bo MuHepamHuoT coctaB (Ca, Na, K u
Mg) Ha emajimoT BO rpynure 3abum
nopnoxkenn Ha GC Tooth Mousse BO
ONTHOC Ha HETpEeTUpPaHU 3a0W;

4. eBanyanyjaTa Ha peMUHEpaIU3UPAUKU-
ot noreniujain Ha GC Tooth Mousse.

MaTepujan u metop

3a peaJH/I3au1/Ija Ha IIOCTAaBCHUTEC ILECIIHN
NpEABUACHU CE:

1. JIaGopaTopucku UCIUTYBama

2. CraTuctuyka - KOMIjyTepcka oopaboT-
Ka Ha MOJIaTOLHTe.

Jlabopaiuopucku ucuuiiysara

IIpoBepkaTta Ha pemapaTopHaTa MOK Ha
GC Tooth Mousse Ha 3a0HMOT €MajJI, OJHOCHO
HEroBHOT NO3UTUBEH e(PeKT Ha peMUHEepaIn3a-
LMOHUTE TPOIIECH, € U3BEJIeHa BO in vitro ycio-
BH.

3a Taa 1es UCIUTYBAakhEeTO I'O CIPOBEIOBME
kaj 60 ekcTpaxupanu UHTaKTHYU 3a0u. MHnuka-
yjaTa 3a eKcTpakigja Ha 3a0uTe € of OpTo-
nouTcku npuunHu. [lo ekcrpakuujata, MOBp-
IIMHATa Ha 3a0uTe ja UICYNCTUBME (OTCTPAHETH
ce MEKHTe TKHBA), KOPEHUTE 'l IPECEKOBME CO
TYpOMHCKY OOpEP CO BOAEHO JaIeHkE MO HUBO
Ha IIEMEHTHO - €MajJIOBUOT CIOj, U TU OTCTpa-
HUBME OCTATOIUTE Of] MyJaTa BO KOPOHAPHU-
oT aed. 3abuTe ru NofeJIuBMe BO JIB€ TPYIU Of
no 30 3a6u criopey] BpeMEeHCKUOT epUOofT Ha Hc-
MUTYBamE.

Kopoukute of cexoja rpymna noroa ru ce-
napupaBMe BEPTHKAIHO Ha MTOJIOBHUHA, IPH IIITO
e/lHaTa MOJIOBMHA Oellle MCOUTYBaHa Ipyma, a
ApyraTa TOJIOBMHAa KOHTposHa rpyna. Ha
3a0UTe Off UCIIUTYBAHA IPyIa BO in Vitro ycaoBU
uM 3anienuBme Opuketa co ynorpebda Ha GC Fuji
Ortho™ LC.

3alure ru cKiIagupaBMe BO apTU(puiessHa
1yHKa. EfHani fHeBHO 3a0UTe Off HICIUTYBaHU-
Te TPYIH ' TPETHUPABME CO JIeHTaJHATa Kpema
GC Tooth Mousse Bo Tpaewe of 20 MUHYTH, 11O
LITO MOBTOPHO 'l BpaTUBME BO apTU(HUIETHA
IUTYHKA.

[IpBara rpyna ucnuTyBaHu 3a0 T'l TPETH-
paBMe CO IeHTaJHaTa KpemMa BO BPEMEHCKH Tie-
puop op 1 mecel, a BTopara rpyma 3abu ja
TpetupaBMe BO nepuop o 3 Meceuu. Ilo wms-
MUHATHOT BPEMEHCKHU MEPUOJ Off ABETE J0Ou-
€HU 3a0HM MOJIOBUHM CO OCTap YelMYeH TpKa-
ne3eH 6opep BHUMATENHO IO OTCTPAHUBME JICH-
THHOT, CO IITO JJOOMBME €MajlIOBH MOBPIINHU
KoM 6ea 1|eJ1 Ha HaTaMOIIIHY UCIUTYBamba.

Oopeodysamwe na macenuiue yoeau HaA Kan-
Yuym, MazHe3uym, KAAuym U HAWPUYM B0
3a0Huow emajn

OnpenyBambeTo Ha KallllUyM, MarHe3uyM,
KaJMyM ¥ HaTPUyM IO U3BPIIMBME CO IIJJaMeHa
aTOMCKa  alCOpIIUOHA CIEKTPOMETpHja
(ITAAC), co aTOMCKHOT ancOpIIMOHEH CIEK-
TpoMeTap Varian SpectrAA 55 B (10,24). Kako
U3BOPU HA €JIEKTPOMATrHETHO 3padyeHhe 3a CEKOj
NOeJUHEYEeH €JIEeMEHT KOpHCTEeBMe J1aMOu co
LIIYIUIMBKA KaToau. JlamOuTe ru ontuMupaBMe
15 MuHYTH npes MOYHYBaWkETO CO padoOTa Ha
anapatoT. IIpu ITAAC kopucreBme cMmeca of
aneruseH u Bo3ayx. [Ipen na ce noyne co aHa-
W32 Ha €JIEMEHTHUTE, ' OIpefieNIuBME ONTH-
MajIHUTe MHCTPYMEHTAJHHU YCIOBH, CO LIEd Aa
ce MOCTHUTHE LITO MOrojieMa OCETINBOCT U Tpe-
IU3HOCT Ha aHanu3aTa. ONTUMAIHUTE UHCTPY-
MEHTAJIHU TapaMeTpH 3a CeKOj €JIEMEHT ce fa-
leHu BO Tabena 1.

TABEJIA 1. OIlTUMAJIHN  UHCTPYMEHTAJTHU
MAPAMETPU 3A OfPEJYBAHE HA Ca, Na, Ku Mg co
lAAC

[TapameTrap/enemenT Ca Na K Mg
BbpanoBa fomxkuna /nm 422,7 589,0  766,5 2852
CrnekrpaneH npouern/nm 0,5 0,5 1,0 0,2
Crpyja Ha nam6aTa/mA 10 5 5 4

3a ma Moxke fla ce U3BPIIN UCIUTYBamke Ha
eJeMeHTuTe BO 3a0ure co nmomoml Ha ITAAC,
moTpeOHO e THe Jla ce MpeBefaT BO PacTBOP.
IToprorByBameTo Ha pacTBOpH Off 3a0UTE TO
W3BpIIMBME CO MHUKpOOpaHOBa TMedKa Off
¢upmata Milestone, mogen Ethos Touch Control.
IIporpamara 3a pab6ora Ha MHKpoOpaHOBaTa
Ieyka € majgeHa Bo Tadema 2.
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TABEJIA 2. PABOTHU MNMAPAMETPU NPV KOU E
UN3BPLUIEHO MUKPOBPAHOBO PAS/IOXKYBAKE HA
SABUTE

Yekop Temnepatypa Bpeme  Moxkuoct/  IIputncox
°C min W bar/
1 160 10 300 15
2 210 10 450 15

Hoozoweyeamwe na 3abuiue 3a anarusa

3abute ce BajaT of WIMIIEHIATa CO apTH-
(punmenna miyHKa, OOpO ce MPOMUBAAT CO pe-
JieCTUIMpaHa BOJIa M Ce CTaBaaT Ha CAaTHHU CTaK-
ma 2-3 yaca 3a Jla ce cyliaT Ha coOHa Temie-
parypa. [ToToa 3abure ce 3anmpamryBaaT BO (pUH
npas. Of 3anpalleHuTe NpUMEPOL Ha 3a0uTe
ce mepu 0,1 g (co Tounoct op 0,0001 g) Bo Ted-
JIOHCKM caTuyuiba, KOH KOM ce fofiaBaaT 2mL
koHueHTpupana HNOs. TednoHckuTe caTunmba
ce craBaaT BO MUKpOOpaHOBa Ieyka, MpH IITO
ce IpPUMEHYBa IOCTaNKaTa Ha pa3iioKyBambe 1a-
neHa Bo Tabena 2. [Tputoa, BO IPBUOT 4eKOp, 32
Bpeme o 10 MuHyTH, ce JOCTUTHYBa TeMIlepa-
Typa ox 160 €C, a Bo Bropuotr 210€C u Taa ce
ogpxkyBa 10 mmuytm. Ilo 3aBpuiyBameTOo Ha
BTOPHOT YEeKOp ce BKJy4dyBa BEHTHJAILHja CO
BpeMeTpaewe off 20 MUHYTH, TP LITO TEMIIEpa-
TypaTa Ha pacTBOpPHUTE BO Te(PJIOHCKUTE CaTuu-
Ha ce HamallyBa Ha BpeJIHOCT OJucKa o coOHa-
Ta. PacTBopuTe MOGHEHM CO TEPMHUYKO pasilo-
>KyBarhe Ha 3a0UTe KBAaHTUTATUBHO Ce TIPEHeCy-
BaaT BO ofMepeHN TUKBUYKHU of 25 mL. Onme-
pEeHNTe TUKBUYKH Ce IOMOJHYBaaT CO peiecTu-
JIMpaHa Boja 1o MapkunaTa. Ha Baka noprorse-
HUTE IPOOH ce BPIIU ONpefeyBamke Ha aHau-
3ute co npumeHa Ha [TAAC.

Konciupyupamwe na xaaubpayuonen
oujazpam

KanuOpanuonure aujarpamu ce KOHCTPYH-
PaHU KOPUCTEJKU IO MPETIOKEHNOT METON 3a
CTaHIApAHU PpacTBOpU O HUCHUTYBAHUOT €JIC-
MeHT. Co IpuMeHa Ha pEerpecrioHa aHalln3a Haj-
feHH ce (PYHKIMOHAIHUTE 3aBUCHOCTH Ha Mace-
HaTa KOHIeHTpalnuja u arncopOannara Ha Ca,
Na, K 1 Mg of1 K0j 3a ceKk0j MpuMepOK, 10 OTYH-
TyBamETO Ha ancopOaHIarTa, IpecMeTaHa €
KOHIIeHTpalujara.

3a KOHCTPYyKIMja Ha KaTuOpauoOHUOT IH-
jarpaM KOpPHUCTEHU ce€ OCHOBHU CTaHAAp[HU pa-
ctBopu ofi Ca, Na, K u Mg co KoHUeHTpalyja
1g/L. Kako npumep, BpeHOCTUTE Ha amcop-
OaHIaTa 3a COOABETHUOT MaceH yaen Ha Ca BO
€MajJIoT ce fAajieHn Bo Tabena 3.

TABEJIA 3. BPE[JHOCTU HA ATICOPBAHLIATA 3A
COO/ABETHNOT MACEH Y/JEIT HA Ca BO EMAJJIOT

¥ (Ca)/ug/ml A
0 0

10 0,086

20 0,165

30 0,224

AHanuTuykarta 3aBUCHOCT Ha ancopbaHIa-
Ta Off KOHIIEHTpanujaTa Ha KaJluyMoOT € Jajie-
Ha CO paBeHKaTa:

A =0,0078- (Ca)/ug/mL

Ilpecmeiuanuoiu koepuyueniu na Kopeaa-
yuja uznecysa 0,992.

JlabopaTopucKkuTe HUCIHUTYBama CE H3Be-
nenu Ha MHCTUTYTOT 32 Xemuja npu [TpupogHo-
MaTeMaTHIKuoT akyareT Bo Ckorje.

JoOueHure pe3yaTaTd oOff IPETXOAHO
U3BEICHUTE MCIUTYBamka Oea aHAJU3UPAHHU CO
MOMOII Ha CTaHJAapAHUTE CTAaTHUCTHYKHU Iapa-
METpU: apuTMETHYKa cpefuHa (X), CTaHgapaHa
nesujanuja (SD), cranmappgHa rpemika (SE),
Student-oB ,,t““- TecT.

Pe3yntatu

Pesynratute of ucnuryBamaTa U3BpIICHU
BO paMKHUTE Ha OBOj TPy ce MpHUKakaHU Ha
Tabenute o 4 mo 7.

TaGenara 4 npeTcTaByBa npuKa3 Ha MIpo-
LEHTyaJlHaTa 3acTaneHocT Ha Ca BO €MajioT
Kaj UcIuTyBaHaTa rpyna 3alu, efleH Mecel] 10
amkanujata Ha GC Tooth Mousse. CpenHaTa
BPEIHOCT Ha KaJIUYMOT Kaj HMCIHUTyBaHaTa
rpyna 3a6um usHecyBa 25,94%, pgopmeka Kaj
KOHTpOJIHAaTa rpyna 3a0u cpefiHaTa BPEJHOCT
Ha KaauuyMoT usHecyBa 23,16%. 3a oBOj
BPEMEHCKHM Nepuoj] KOHCTaTUpaHa € CTaTUCTH-
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TABEJIA 4. BPEJHOCTY HA MACEHUOT Y/IE/N HA
Ca (%) BO EMAJJIOT 10 EJJEH MECEL] O/
AMIMKALUNJATA HA IEHTAJTHATA KPEMA

pyna n X SD t p
WenutysaHa 30 2594 4,58

-2,23 0,033*
KoHTposnHa 30 2316 3,78

YKU CUTHU(PUKAHTHA pa3inKka Mely mMaceHuTe
yaeau Ha Ca BO eMajJIoT Kaj ABETEe UCIUTYBAHU
rpymnu 3a0u.

Bo Tadenara S ce mpukakaHu BpeJHOCTUTE
Ha maceHute yuenu Ha K, Na 1 Mg Bo emajinor
Kaj rpynaTa UCIUTYBaHU 3201 BO OTHOC HAa KOH-
TpoOJIHATa rpymna 3a0u, efieH Mecel] 10 aIuluKa-
nujata Ha GC Tooth Mousse. 3a OBOj BpEMEHCKH
NMepuoyl € KOHCTAaTHpaHa CTATHCTUYKU HECHUT-

TABEJIA 5. BPEJHOCTU HA MACEHUOT Y/[EJT HA Na, K, Mg BO EMAJJIOT 0O EfJEH MECEL| Of]

ATMTINKALUNJATA HA JEHTAJIHATA KPEMA

Mpyna "ap?:/: ‘;Tp" n X SD t p
WcnutyBana Na 30 0,67 0,05

2,37 0,02**
KoHTponHa Na 30 0,64 0,06
WcnutyBaHa K 30 0,042 0,01

1,88 0,06
KoHTponHa K 30 0,04 0,009
WcnuTyBana Mg 30 0,27 0,08

-0,33 0,74
KoHTponHa Mg 30 0,26 0,009

TABEJIA 6. BPEJHOCTV HA MACEHMOT Y/IE/ HA
Ca (%) BO EMAJJIOT 10 TPV MECELM Of]
AMIMKALMIATA HA JEHTAJTHATA KPEMA

Fpyna n X SD t P
Ucnutysana 30 23,99 4,51

3,21 0,003"
KoHTponHa 30 21,72 3,84

HU(UKaHTHA pa3juKa Mel'y MaceHUTE yIeJH Ha
K u Ha Mg BO eMajioT Kaj ABETEe UCIHUTYBAHU
rpynu. MaceHuoTr yaen Ha Na BO €MajioT
MmokaxkyBa nopact Ha BpepHocrta u € 0,91%, Bo
UCIHUTYBaHaTa rpymna 3adu, HACPOTH KOHTPOJI-
Hata rpymna 3abu kanie Bpegaocta e 0,64 %, mro
pe3yJTHpa CO CTATUCTUUYKA CUTHU(PUKAHTHOCT
Ha pa3uKuTe.

Crnepgnata Tadena 6 e mpuka3 Ha BpeHOC-
TUTE Ha MaceHuTe yjaean Ha Ca BO eMajJIoT Kaj
rpynata MCNUTYBaHM 3a0M BO OJHOC Ha KOH-
TpoJHATa Trpyna, TPU Mecelud MO TPETMAHOT,

TABEJIA 7. BPEJHOCTU HA MACEHUOT Y/[EJT HA Na, K, Mg BO EMAJJIOT 0O TP/ MECELIN Of

AMTINKALUNJATA HA JEHTAJIHATA KPEMA

Mpyna "ape(':/:') ¢)a'rpu n X SD t p
NcnuTyBana Na 30 0,91 0,14

-8,96 0,000000**
KoHTponHa Na 30 0,67 0,05
Wcnutysana K 30 0,042 0,017

19,09 0,000000**
KoHTponHa K 30 0,017 0,007
WcnuTyBana Mg 30 0,29 0,09

-2,3 0,02*
KoHTponHa Mg 30 0,25 0,04
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opH 1TO e 3abenexaHa BUCOKA CTAaTUCTHYKA
CUTHU(UKAHTHOCT Ha pa3IMKUTE Ha BPEIHOC-
tute. Taa e pe3yarar Ha NOPacTOT Ha BPEIHO-
CTHUTE Ha UCIUTYBAHUOT NapaMeTap IO aIjnKa-
nujaTta Ha Kpemata GC Tooth Mousse on,23,99 %,
HaCIpOTU KOHTPOJIHATA Ipyna 3a0u Kajie Bpef-
HocTta Ha Ca e 21,72%.

Bpennocrure Ha Macenute ynenu Ha K, Na
1 Ha Mg Kaj KOHTpOJIHATa U Kaj UCIUTyBaHaTa
rpyna 3abu o Tpu Meceluy NPUKa>KaHU ce BO
tadenara 7. Tue nokaxysaaT nopacT BO UCIU-
TyBaHaTa rpyna 3a0u, HaCIpPOTHU KOHTPOJIHATa
rpyna, ITO Pe3yJlTHpa CO BUCOKAa CTaTUCTHYKA
CUTHU(PUKAHTHOCT.

Auckycuja

CrnoxeHaTa eTHONATOreHe3a Ha KapuecoT
IpeTcTaByBa MOTHUB 3a IIOCTOjaHU Hay4HHU
UCTpaxyBawka BO OBOj AoMeH. HaBpemeHOTO
ofpeflyBame Ha Kapuec - pU3UKOT € Off 0COOEHO
3HaYeHE 33 IPEBEHTUBHATA CTOMATOJIOTH]ja; BO
Taa HacokKa ce MpUMEHyBaaT METOAM U MOCTal-
ku (onpenyBamwe Ha KEII-ungekcor, ogpeayBa-
€ Ha NHJEKCOT Ha OpajiHaTa XUTUEeHa, OflpeNy-
Balkbe Ha KOJIMYECTBOTO M HAa KBAJIUTETOT Ha
IUTYyHKAaTa CO HEj3UMHUOT My(epCcKH KanamuTeT),
KOM Ha JIECEH HAUMH U CO CUTYPHOCT YKaXKyBaaT
Ha uctuot. Cenak, rojleM akleHT ce CTaBa Ha
IPOyYyBalkEeTO HA [UHAMHUYKaTa paMHOTEXa
Ha MPOIECUTE Ha AEMUHEPAIN3al1ja U pEMUHE-
panu3anyja KOU ce OfBUBAAT HA MOBPIINHCKU-
OT CJIOj Ha €MajJIoT, IPU IITO OCOOEHO Cce anoc-
TpodupaaT OHMOJOWIKUTE NepgopMaHCH Ha
€MajJI0T, IPUCYCTBOTO HA JIEHTAJIHUOT ILUIaK CO
HEroBUTE MeTA0OIUTH, KaKO U €JIEKTPOJIUTHU-
OT COCTaB Ha IUTyHKATa.

JlemuHepanu3anmjata ce jaByBa Kora Kuce-
JUHWATE T'M pacTBOpaaT alaTUTHUTE KPHUCTAIIN
Ha €MajJIOBUTE MPU3MH, OCIIO00/1yBajKH JOHU Ha
KaJIUyM 1 Ha pocdat BO IUTyHKATA, HAABOP Of
3a0Hata cTpykTypa. Co TEKOT Ha BpEMETO Ha-
CTaHyBa OILUTETyBalk€ Ha IOTIOBpLIMHATA Ha
€MajJI0T, IITO YECTO NaTH € BUJIMBO KaKo Oenn
HEeTHA.

Pemunepanuzanujata Bo OMIIO KOj CUCTEM
ce moTnupa Ha IutyHkaTa. [IinyHkara e cynepca-
TypupaH pacteop Ha Ca u Ha P, iBeTe npumapHu

KOMIIOHEHTH Ha MUHepajHaTa CTPyKTypa Ha
3a6ot1. Crparerujata koja caBopusupa 3roie-
MEH NMPOTOK Ha IITyHKAaTa, OBO3MOXKYBa peMHHE-
panu3anyja Ha IPeTXOfHO JAeMHUHEepalu3upaHa-
Ta CTPyKTypa Ha 3a00T. [JOKOJIKYy MaTepujaloT
KOj ce ynorpeOyBa 3a calluBapHa CTHMYJallyja
He faBa MeTalOoJIeH CYNCTPaT 3a KapHOTCHUTE
MHUKPOOPTraHu3MH, THE HeMa f1a OMaT CTUMYJIHU-
paHu Ha (pyHKIMja ¥ Ke ce cOo3/1ajaT yCIOBH 3a-
6uTe f1a ce KamaT BO CylepcaTypupaHa cajluba.
3abure He ce pacTBOpaaT BO IUTyHKaTa, OujejKu
Taa e npe3acurena co Ca, POsu OH joHu, kou Bo-
€/THO ja COUMHYBaaT M MHHepajHaTa CTPYKTypa
Ha 3a0ute. CTENEHOT Ha 3aCUTEHOCT € YIITE IO-
rojeM BO JIEHTAJIHUOT IUIaK KOj, MakK, € BO M-
peKTHa BpcKa co 3abHaTa MoBpIIMHA. Bo 0BOj
AMHAMUYEH EKBUIMOPUYM IUTyHKaTa 00e30emy-
Ba OGapuepa 3a IeMUHEpaIN3alOHUTE IPOLECU
u ja ¢paBopu3mpa pemuHepanu3anumjata (9).
CoBpeMeHUTE CO3HaHMja 3a e(eKTuTe Ha
Kapuec IPEeBEeHTUBHUTE areHcH omndakaat u3y-
JyyBarba Ha /IBa CIPOTUBHHU IpoIieca, feMuHepa-
Jau3anyja ¥ peMUHepaau3anyja npeky jadopa-
TOPHUCKH MOJIETH (XEeMHUCKM WM OaKTEpPUCKH).
3aeMHaTa MefyceOHa HHTEpaKIKja Ha OBUE iBa
OMOJIOIIKH TIpoleca, Kou BO ceOe 'l MHBOJIBH-
paat eJIeKTPOJIUTHUTE CE Off FOJIEMO 3HAUEH-E.
Ewmajnor (substantia adamantina) e HajuBp-
CTO TKHBO BO YOBEUYKHOT OpraHM3aM, KOe To
IpEeKpHBa IEHTUHOT Off aHATOMCKaTa KOPOHKa
Ha 3a00T. HeroBa OCHOBHA CTPYKTypHa €[JUHU-
I]a Ce eMajJIOBUTE IIPU3MU CO CBOUTE OOBUBKY 1
MHTEpIpHU3MaTCcKaTa CylncTaHIA.
Heopraunckuor cocraB Ha emajioT (96%),
IJIaBHO, TO COYMHYBAaT MUHEPAIUTE Ha XUAPO-
KCHANaTHUTOT.
Kanmuymor (36%) u pocopoT Bo hopma
Ha docdaren jor (17%) ce OCHOBHH HEOpraH-
CKU €JIEMEHTH Ha eMajlloT, KOM Opajii cBojaTa
JIOMHHAHTHA 3aCTaleHOCT MpeTcTaByBaaT Mak-
poelleMeHTH Ha oBa TKIBO. OBHeE /IBa €IeMEHTa
BO €MajJI0T ce HaofaaT BO (popMa Ha KpUCTaH,
KoM ce HapeKyBaaT amaTtut. Of Apyrure eje-
MEHTHU 3acTaneHu ce: uyop, IMHK, XKeJe3o,
HATPHUYM, MarHe3uyM, KapOOHaTH, CTPOHIIUYM,
0akap, aTyMUHUYM, Kajlaj 1 MaHTaH.
MHTaKTHHOT eMajil ce OffHecyBa Kako
HOJYIIPONYCTINBA MeMOpaHa; MpOIYCTIUB 3a
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MaJluTe jOHHU, a 1IEJIOCHO HENpPOIYyCTIUB 3a ro-
nemute Mosekynu. [Ipu Heytpanen pH nocrou
AMHAMUYKA paMHOTeXa Mef'y BI€30T U U3JI€30T
Ha MHHEpaJuTe Ofi NOBPLINHCKUTE CIOEBU Ha
€MajJI0T BO JIEHTAJIHUOT IJIaK U OOpaTHO, a CO
TOa MOCTOM M PAaMHOTEXa BO OMOCUCTEMOT.
MeryTroa, pu KpUTHYHO HamalyBawe Ha pH
noyx 5,5 ce pactBopaaTt KajluyMoBuTe U ¢oc-
(haTHUTE coeUHEHHM]a, TIPU MITO KAIIUYMOBH-
Te joHr IuyHAUpaaT HUA3 MOJIYIPOIYCTINBaTa
MeMOpaHa Ha IIaKOT BO IuTyHkKaTa. Kako
pe3yiaTaT Ha HaCTaHATUOT Ae(UINUT Ha KaJIy-
MOBHU COJIM BO IIJIAKOT c€ HapylllyBa OUOJIOIIKa-
Ta pamMHOTeXka. TexKHeejKu MOBTOPHO fAa BOC-
IocTaBU OMOJIOIIKA PaMHOTEXa, OPraHU3MOT
I HaJJOMECTYBa KaJI[MYMOBHUTE JOHH CO pacT-
BOpame Ha KPUCTAIUTE HA XUPOKCUANATUTOT
oy emajinoBuTe npusmu. Taka, ako Huckute pH
BPEHOCTH € 3afIp>KaT MOJOJT BPEMEHCKHU UH-
TepBaJl, HacTaHyBa ry0ewme Ha MUHepajHaTa
COJIp>KMHA Of TIOBPIIHUTE CJIOEBU Ha €MajlloT U
ce jaByBa MHUIMjaTHA KapUO3Ha Jie3Hja co moja-
Ba Ha 0eJo0 MeTHO, IIPH LITO ce ry0u TpaHcHa-
PEHTHOCTa Ha €MajlIoT KaKo pe3yJTaT Ha Io-
JyeTHaTa feMuHepanu3anumja (16, 19).

Bo ¢a3za Ha uHUNMjamHA KapHoO3HaA Je3uja
CO OTCTpaHyBamh€ Ha ETHOJOIMIKUOT (PaKTOp
(meHTaNHUOT MJaK), Off €fHa CTpaHa M Ipe3e-
Mame MaKCHUMAaJIHU TPEBEHTHUBHH MEPKH, Off
Apyra ctpaHa (OpajiHa XurueHa 1 peBeHTHBEH
Tpet™Man co GC Tooth Mousse), ce co3yaBaaT
YCJIOBH 3a IPEJOMHUHUpPAlkE Ha PEMUHEpANIN3a-
LUOHUTE MPOLECH Hajl IeMUHEpATN3alUOHNTE,
CO HITO Ce HaJOMECTyBa MHHEPAIHUOT fAedu-
LUT ¥ MOXKe JIa 10j/ie 10 OMOJIOIIKa penapanuja
(20). Bo ycnoBu Ha kucema cpemmna LITTIT-
AT coepuneHneTo ocao00yBa jOHU Ha KaJ-
nuyM 1 Ha ¢ocat, co unja IOMOUI BPIIU CY-
nepcaTypalnyja Ha opajiHaTa npa3HuHa. [ToTsp-
71a 32 OBa ce U JOOUEHUTE pe3yaTaTu Of Halla-
Ta in vitro cryguja. VIMeHO, KOHCTaTHUpaHUTE
MOBUCOKY BPEHOCTH Ha MAaceHUoT yjena Ha Ca
BO €MajJI0T MO €JHOMECEeYHa aljuKaluja Ha
NpeBeHTHUBHATa JAcHTalHa Kpema GC Tooth
Mousse ce mOTBpja 3a OBaa KOHCTaTaluja.
Ewmajnor Ha 3a0uTe 1o Tpu Mecelu Off aluKa-
IyjaTa Ha IPeBEHTUBHATA ICHTAIHA KpeMa Io-
KaXKyBa 3HAUUTEJHO MOBUCOKU BPEJHOCTU HE

caMO Ha KallIMyMOT, TYKy U Ha J[PyTrUTe UCIH-
TyBaHu napametpu (Na, K u Mg).
CTaTUCTUUYKUTE aHaMW3M Off MCTPaxKy-
BamaTa Ha Schupbach P. u cop. (21) 3a npeBen-
TuBHUOT edekT Ha HIIIT coenqmHeHneTo, Kako
¥ BO HAIlIETO UCNUTYBamlEe, MOKaXKyBaaT 3HAUH-
TEJIHO MOT'0JIEMU BPEHOCTH Ha MHKOPIOPUPAH
Ca BO e€MajlIoT M 3HAYUTENHO MOMAJIO Ty0eme
Ha MUHepajHaTa cTpykrypa. McTpaxkyBamaTa
Ha OBHME aBTOPH yKaxkyBaaT M Ha MOMaji0 HUBO
Ha Streptococcus mutans, ITO 300pyBa W 3a
AHTHKApUOTE€HUOT MOTEHIMjal Ha Kpemara.

Kapuec npeBeHTUBHUOT e(eKT € HajrojieM
KOra MaJli KOJIMYEeCTBA cJIOOO/IHU jOHU Ha KaJ-
IUYyM KOHCTAHTHO C€ IPHUCYTHU BO OpajHaTa
cpenuHa. KOHTUHYHPaHOTO NPUCYCTBO HA MaJlU
konmyecTBa Ca Bo TeuHata pa3a Koja T'M OI-
Kpy>XyBa 3a0uTe, MOXKe J1a ja HHXUOupa jJeMu-
Hepanm3alnyjaTa, a 3a BO3BpaT fla ja 3ajakHe
peMuHepanu3anyjaTa.

BpeMeHcKHOT MHTEpBall Ofi TPU Mecelu e
JIOBOJIEH 3a Jja ce Bepu(uuupaar pe3ynaraTure
OJ] PEMHUHEpAIN3UPAUYKUOT e(eKT Ha JeHTal-
HaTa kpeMa GC Tooth Mousse, ITO € TOTBPAEHO
u co 1abOpaTOPUCKUTE aHanu3W. MaceHuoT
yJesl Ha KaJIIUYMOT BO 3a0HMOT €Majil MoKaxa
CUTHU(PUKAHTHO TOBUCOKU BPEJHOCTU BEIHAII
10 IPBUOT MeECeI] Off aIUTUIAPAKETO Ha KpeMa-
Ta. CMeTaMe Jieka OBa ja HCTaKHYBa yjorara Ha
KaJIUyMOT BO NIPOTEKTUBHO - pEIapaTOPHUOT
npoliec Bp3 3a0HUOT eMajll.

Co KOHUIMOHUPAKETO HA 3a0HUOT eMajll
U Ha IUIyHKaTa NpPeKy CTUMYJUpame U BHECY-
Bambe Ha Ca ce JoOMBa COJIUJIEH pEeMUHepal-
U3MpavKK pacTBOP, KOj HE caMo LITO Ke fiesyBa
Ha MHXMOUIMjaTa Ha JeMUHepanu3anyjaTa, Ty-
KY BOEJITHO K€ BOJU IO IETIOHNPakhe HaA MUHEpa-
JIY Ha IPUCYTHUTE IEMUHEpaIU3UpaHu Kapuo3-
HU J1e(PEKTU.

Co amnmunupawme Ha COEIMHEHHETO
RECALDENT™ LIIIIT - AL Bo dopma Ha
kpema GC Tooth Mousse ce BOCIOCTaByBa
yPaMHOTEKEeH MUHepasleH OajlaHC.

GC Tooth Mousse, co LIITIT - ALIIT xkomm-
JIEKCOT, € JIeJl Off COBPEMEHUOT IPUCTANl KOH
KapHec IpeBeHlMjaTa W/Uiu BO MUHUMAaTHATa
UHTEPBEHTHA CTOMATOJIOTHja.
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PREVALENCE OF CARIES
IN FIXED ORTHODONTIC
APPLIANCES (IN VITRO STUDY)

Zabokova-Bilbilova E., Bajraktarova B.,
Stafilov T., Sokolovska F., Sotirovska-
Ivkovska A.

Summary

The aim of this study is to develop evidence based
recommendations about the role of GC Tooth Mousse in
the reparative processes on the enamel surface. We have
examined the percentages of Ca, Na, K and Mg in the
enamel before and after application of the dental
mousse.

In our research, 60 extracted healthy teeth were
analyzed, divided in two groups according to the period
of monitoring, after 1 and 3 months.

We have measured the percentage of Ca, Na, K and
Mg in the enamel by using the method of flame atomic
absorption spectrometry, following the degree of rem-
ineralization.

The results obtained in this study refer to high per-
centage of Ca in enamel in the experimental group for
the first examined periods. The percentage of Ca in
enamel was remarkably higher in 3 months after the
application of the dental mousse.

The mineral balance in the oral environment is

accomplished by application of the RECALDENTTM
CPP — ACP in the form of GC Tooth Mousse.

GC Tooth Mousse, with CPP — ACP complex is part
of the new and modern approach to caries prevention
and/or in the minimum intervention dentistry.

Key words: dental caries, enamel, demineralization,
remineralization
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