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Ancrpakr

Ilesira HAa OBOj TPYZ € Ja ce YTBPAU KBaHTHTaTHBHAaTa 3acTalleHOCT Ha Streptococcus
mutans u Lactobacillus species BO IUTyHKaTa IIPeJ U 10 IJIAaKHEHETO Ha yCTaTa co IUIAaKHAYOT 3a
ycTa KOj COApP:KH aKTHBHA aHTUMHKpPOOHA cyrcraHiuja - cetylpyridinium chloride, u co 3%
BOZIOPO/IIIEPOKCH/T; OJIpEAyBalbe€ HAa CTEIEHOT HA PA3JIMKKA BO PeAyKIMjaTa HAa KapUOTEHHTE
MHKpPOOPTaHU3MHU BO IUIYHKaTa; Kako M MefyceOHa cropeada Ha JBeTe CpPefCcTBa BO OJHOC Ha
HUBHATa e(PUKACHOCT. 3a peaiM3uparbe Ha MOCTaBeHAaTa I1eJ1 KOPUCTEBMe IUIAKHAY 32 YCTa CO
aHTUMHUKPOOHO coequHenre CPC u 3% ouIMHAITHO IPUTOTBEH BOJAOPOAIIEPOKCHU/T. AHATTU3UTE
Oea crpoBeZileHU Bp3 rpyna Off 24 HUCIHUTAHUIA HA BO3PACT OJ 9-13 TOJUHH O JBaTa IOJIA.
[Tpumeporure of IUTyHKa Oea 3eMaHH IpeA, U 20 MHUHYTH IO IUIAKHEHETO HA YCTara, BO
VTPUHCKUTE 4YacoBH, 0e3 INPETXOAHO CIIPOBEJEHA OpaJiHA XWTHEeHAa HajMaJKy 12 daca.
KBanTuratBHaTa 3acrameHocT Ha Streptococcus mutans u Lactobacillus species Oere
ozpezeHa co kKoMepuujanHo HabGaBenu crpurnoBu CRT bacteria, Ivoclar-Vivadent, Schaan —
Liechtenstein. 3a oapemyBaibe Ha CTENEHOT Ha Pa3jIMKA BO peAyKIMjaTa Ha KapHUOTEHHUTE
MHUKDOOPTaHU3MHU BO IUIyHKaTa 0Oea KOPUCTEHHW CTaHJAPAHUTE CTATHUCTUYKU METOJU, a
pesysaTaTuTe OJ MeryceOHaTa cropenba Ha HCHUTAHUTE CPEACTBA BO OJHOC Ha HHUBHATa
eprKacHOCT BO peAyKIlhjaTa Ha KApUOTeHUTe OakTepuu Oellle HalpaBeHa cO BUJIKOKCOHOBUOT
TECT HAa €KBHBAJIEHTHHU IAPOBH CO HUBO HA 3HAYAjHOCT O] p = 0,05. Kaj curte ucnuranuu
Iocroelnie CUTHU(UKAHTHO HaMayBalke Ha OpOJOT HAa KAapUOTEHHTE MUKPOOPTaHU3MHU.
CratucTrykaTta aHajvd3a Ha Pa3jJUKUTE Ha BpeJHOCTHTe 3a Streptococcus mutans U 3a
Lactobacillus species moka)ka CUTHUDUKAHTHO MHOTY MorojemMa e(HUKacHOCT Ha
LHETWITUPUIUHUYMXJIOPUIOT BO OJTHOC Ha 3% Bomopoanepokcu. Oz J00MeHUTe Pe3YITaTH Ce
3aKJydyBa JieKa JIejCTBOTO Ha JIBETe CPEJICTBA € IIOCHUJIHO W3pa3eHo Bp3 Oakrepujara
Streptococcus mutans oTKoJIKy Bp3 6aktepujaTta Lactobacillus species.

Kiryunu 360pOBH: J€HTAIEH Kapuec, aHTUMUKPOOHHU CPE/ICTBAa, BOAOPOAIIEPOKCH/,
HeTWINMHPUAUHUYMXJI0PUA, Streptococcus mutans, Lactobacilus species
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YBOa

Be3 MukpoopraHmamu Hema JeHTaIeH kKapuec. OBa e ONINTO IPU(ATEHO MUCTIEHE
KOEIIITO Ce TeMeJIH BP3 rojieM Opoj HaydHO AokaxkaHU ¢dakTu. OipefileHu MUKPOOPTaHU3MHU O]f
yCHaTa Mpa3HUHA MOXKAT Jla MPEeANU3BUKAAT €KCIIEPUMEHTAJIEH JieHTaJIeH Kapuec BO in vitro
YCJIOBY; €KCIIEpUMEHTATHYU JKUBOTHU OZTIJIEZJAHU BO CTEPUJIHU YCJIOBH, U MOKPAj KapHOTeHaTa
nveTta, He 3abo0yyBaaT o7 Kapuec; 07 KApMO3HATAa JIe3rja MOXKaT Jja ce U30JIMpaaT O/peleH!U
OaKTepUH KOU XHCTOJIOIIKU ¥ MUKPOOHOJIOIIKYM MOXKAT /1A ce JIOKaKAaT BO KAPUO3HUOT eMajJl,
JIEHTUHOT U BO JIEHTUHCKUTE KAaHATUHIHA.

®akTOT AeKa MHUKPOOPraHM3MUTE IIPETCTaByBaaT €eH Of] HajouTHuTe (akTopu BO
€THOJIOTHjaTa Ha JIEHTAJIHUOT Kapuec, 0 HaMeTHyBa IIpalllalkheTo Ha HUBHA eJIMMUHAIMja WU
CBe/lyBalbe Ha MUHUMAJIHU BPeTHOCTH. IIpUTOa, BasKeH IPEIyCIOB € TUIIOJIONIKaTa U OpojHaTa
BepudUKaIuja HA MUKPOOPTAaHU3MUTE, a IJIaBeH (HakTop Bo bopbaTa co HUB € O/IP3KYBAHETO Ha
OpaJIHATa XUTHEHA.

CoBpeMeHNTe MEXaHUYKH U XeMOTEPAIeBTCKH MPUCTANIK 33 OpaJIHaTa XUTHeHa MMaaT
3a IeJT Jia ja MpoMeHaT opajHarta MUKpodJopa U Ja IpUIOHecaT 3a 37paBO JEHTATHO U
MIEPUO/IOHTATTHO TKHUBO.!

Bo nuTeparypara ce cpekaBaart pa3JIMYHU HO/EeI0U Ha aHTUMUKPOOHUTE cpeficTBa. Exna
O/l HUB e mojiesbaTta BO TPyIU CIIOpes XeMHCKUTe Kapakrepuctuku. Cropes Taa mozenba
MO:KeOU HajroJIeMo 3HaUeHe ce IPH/IaBa Ha KaTjOHCKUTE aHTUMUKPOOHU areHCH.

KaTtjoHuTe ce MO3UTUBHO HaeJeKTPU3HPaHW jJOHU CO CIIOCOOHOCT Ja ja HapylIlyBaar
MeMOpaHcKkaTa GyHKIMja Ha OaKTepuuTe, HUBHATA aTXe3Mja U KOPHUCTEHETO HA TTMKO3AaTa.

Opn rpymara Ha KaTjOHCKH aHTUMHUKPOOHM CpPeJICTBA ce M3/[BOjyBa ITocebHA moArpyma -
KBapTapHUTE AaMOHUYMOBU coefuHeHHja, coctaBeHa o7 Cetylpyridinium Chloride wu
Benzalkonium Chloride. OBue coenmHeHHja ce cOCTaBeH JieJl Ha TojieM OpOj MPOAYKTH 3a
IIMPOKA yHoTpeba KaKo MITO ce IUTAKHAYUTE 32 YCTa U IMaCTUTE 3a 3a0u.

Herwmmupuauauymxiaopuaor (CPC), Kako aKTHBHA COCTOjJKA Ha OpaIHUTE
AHTHCENTHUIY, NMa IUPOK aHTUMUKPOOEH CcrIeKTap co cuieH 6akrepunuzieH edekr Bp3 ['pam*
maroreHunn u co ¢yurunuaeH edekr Bp3 rabure. HeroBata edukacHoct mpotuB I'pam-
MMaTOTeHUIIN U MUKOOaKTepuuTe e AucKyrabmiHa. Arutukamnujata Ha CPC Bo KOHIlEHTaIUja o1
0,05% BO IUIAaKHAUYUTE Pe3yJITUPa CO HeIMOoCpedHa peayKIHja Ha OaKTepUCKUTE OpOeBH.
Ynorpebata Ha CPC Bo oBaa KOHIIeHTpaIMja HE TO MEHyBa COCTAaBOT HA HOpMaJIHATAa OpalHA
dJiopa u He pe3yaTHpA €O TI0jaBa HA HEOPAJTHU U IIOTEHIINjaTHO TATOTeHU OAKTEPUH BO yCTaTa.2
Co orsleq Ha Toa IITO OBAa COEIMHEHWE HMMa IMO3UTHBEH IIOJIHEXK, TOA € IPUBJIEYEHO Off
KJIETOYHUOT OAaKTEPUCKH SUJ| KOj € CO HETaTHUBEH MOJIHEeX. I'pam* OakTepuu, BO KO ce BOpojyBa
u Streptococcus mutans, ce OOCET/IMBUA Ha KaTjOHUTe OWIejKH THE Ce CO HETAaTHBEH MOJTHEK. 2
1 Bo cnopenba co xyopxekcuauHoT, CPC nma noMasiky pesuayaanu edeKTH, HO pe3ysTaT Ha
Toa e MmociaboTo /ejCTBO MPOTUB IUIAKOT U TruHrHBUTHCOT. Kombunamujata Ha CPC co
XJIOPXEKCUIUH ¥ [IMHKJIAKTAT /JaBa HajrojieMa peAyKIfja U Ha aHaepoOHUTe U Ha aepoOHUTE
MHUKPOOPTAaHU3MH CIIPEUyBajKH ja II0jaBaTa Ha Joml 3auB.2 McTo Taka, NMOTBpAEHA € U
edukacnocra Ha CPC mpoTuB opodapuHTreasTHaTa KaHAUATja3a. !

Bonopoanepokcuy nin Hydrogenium peroxydatum e 6uctpa TedHOCT Koja Beke Hax 80
TOAVHU Ce KOPUCTH BO ¢dopMa Ha BOJAEH PAcTBOpP WIM BO KOMOMHanuja co cosu.’3 Haora
IIMPOKA IIPUMEHAa BO KapUOJIOTHjaTa, €HJIOJIOHIMjaTa, KAaKO U BO JIEYEHETO Ha
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napogoHTomnatuure.* Kako opurunanen Hydrogenii peroxydi solutio diluta, coap:xu 2,8 1o 3,2
% Bomopoamnepokcus, a kako Hydrogenii peroxydi solutio concentrata, comgpxu 28-31 %
1?;0110p011nep01cc1/111.-?»13'16

HajOuTHaTa Tepamucka ocoOOMHA Ha BOJOPOIIEPOKCUJIOT € OAKTEPUIIUTHOTO JIEjCTBO.
Toj BpIIM OKCHAMPAhe HA OPTAaHCKUTE MaTEPUH, T.e. HA aMUHO, aMH/I0 U JIDYTUTE IPOTENHCKHU
TPyIH, KOW BCYIIHOCT ce OaKTepUCKUTe TOKCHUHH, 0 HHBHA IIOTIIOJIHA Jerpajaliuja.
Bnaromapenue Ha 0cs1060/IEHHOT HACIIEHTEH KUCJIOPO/, XUIPOT€HOT ' YHUIIITYBA aHAePOOHUTE
MUKpPOOpraHu3MU. /lejcTByBa U Bp3 HaMaJIyBameTo Ha OakTepuckara atxepeHnuja.’® Kako 3%
PacTBOp, BOIOPOAIIEPOKCH/IOT MMa 6y1aro 6aKTEPUITUHO JI€jCTBO U TH HAMaJyBa UH/IEKCUTE Ha
THHTUBUTHCOT ¥ Ha IUTAakoT.’3 Co B3rojieMyBame Ha KOHIIEHTpauujaTa, ce 3rojieMyBa U
6akTepuruHOTO AejetBo. KombOmuanujata Ha H.0. m Hatpumymbukapbonat (NaHCO;)
JlejcTByBa IPOTHB CeJIeKTHpaHU ¢akyaratuBHu I'pam- Oakrepuu.’s Co IPeTXOIHO
OTCTpaHyBame Ha MEKUTE HACJIaTH, TEPAITUCKHUOT e(deKT Ha XUAPOTEHOT Ce 3roJIeEMyBa, oara 70
HEroBO IMOOABHO pasJiarame U HETOBO IOCTEIEHO JiejcTByBambe. [Iokpaj OaKTepHIlU/IHO JI€jCTBO,
TOj UMa W XeMOCTaTHYKO, MEXaHUYKO, JEKOJOPAHTHO W J1e30[I0PaHTHO nejcTBo. IIITo ce
OJTHECYBA, TIAK, 10 HECAKAHUTE JI€jCTBA HA BOJOPONEPOKCUIOT, UCTPAKYBambaTa MOKaXKaa JieKa
pu AHeBHA ymotpeba Ha 3 % H.O. Bo BpeMe o1 6 TOAMHU, Ce jaByBaaT MOBPEMEHU MUHIUBU
UPUTHUPAYKU ePeKTH caMo Kaj Masl 6p0j UCIUTAHUIY CO IPETXO/THO IMOCTOEHe Ha YIepaIuja,
WIN TaK KOra HCTOBPEMEHO ce JaBaaT BHCOKM HHBOA HAa COJHU pacTBopu.'s Hekon
HCTPaKyBamka CIPOBEJIEHH HA EKCIEPUMEHTAJTHU KUBOTHH IOKakaa Jaeka 30% H.O. mma
KOKapIIMHOTEHO JIejCTBO, 32 Pa3JjIUKa OJf 3% WJIN IOMAJIKY, KaJle IIITO BAaKBOTO JIEjCTBO HE €
3abesie’kaHo.'3

IlesTa Ha oBaa cTy/Mja € aHaJIM3a HA MUKPOOHOJIOIIKHUTE KaPAaKTEPUCTUKU Ha IJITAaKHAY
3a yCTa CO aKTHBHA aHTHUMHUKPOOHA KOMIIOHEHTA NETWINHUPUANHUYMXJIOPU U O(PUIIMHATHO
MOZITOTBEH 3% BOJIOPOZIEH IEPOKCH, MeryceOHa cropezda Ha HHUBHaTa e(pUKACHOCT BO
peAyKIMja HAa KapUOT€HHWTe MHKPOOPTaHM3MH KaKO M CTAaTHCTUYKA aHAJIW3a Ha Jo0OueHuTe
pe3yJITaTu.

Marepujas 1 METOAH

Hcenumanuuu

Bo ucnutyBameTo 6ea BKIyUYeHH 24 Jiela o7 obara 1mosia Ha Bo3pacT oA 8 710 13 TO/IUHH.
3apajii morosieMa MPerUu3HOCT U TOYHOCT BO HUCIHUTYBAETO, CEKOja O UCIUTYBAHUTE TPYIH
Oelre 1 KOHTPOJIHA Tpyma, IITO 3HAYHU JIEKAa MaTepujasioT 3a aHaiu3a (IUIyHKa) Oellle 3eMaH
IIpes U 1o ynorpebaTa Ha 0/Ipe/ieHOTO cpe/icTBO. Mcnutanurure 6ea co 06pO OIIITO U OPAJIHO
37IpaBje, co CAMYEH XUTHEHCKU PEXXUM U HAUYMH Ha MCXpaHa U co npubiamkHo enHakoB KEII-
uHsiekc. V360pot Ha ucnutaHunure Oeire u3BpiieH Ha KimHUKaTa 3a IETCKA U IMPEBEHTHUBHA
croMmaToJsioruja npu CTOMaTOJIOMIKUOT KJIMHUYKY IfeHTap Bo Ckomje.

CpezncrBa 3a opastHa XUrueHa

3a peaynu3upare Ha IOCTABEHUTE I1eJIM, TH MIPOCIeUBMe aHTUMUKPOOHUTE aclleKTH Ha
JIBE CPEJICTBA 32 OpAJIHA XUTHEHa CO YHCTO XEMUCKO /I€jCTBO BP3 GaKTepUUTe:
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o Aqua fresh®® mmakHau 3a ycra — SmithKline Beecham, Benuka Bpuranuja
(compsku akTMBHA aHTUMUKpoOHa cymncrannuja — Cetylpyridinium Chloride).
ITokpaj akTMBHaTa CyIICTaHIHja COAPKHU U: BOJIA, KOPDUTEHC 3a BKYC U MHUPHC,

Cocamidopropyl Betaine, HATPUYMCAXapUH, HaTpUyMQJIIyOpH/I,
HATpUyMOUKapOOHAT.
o 3% odununamno upurotBeH Hydrogenii  peroxydi solutio diluta
(Bomopoiepokcus).

IThan u nocmanku 3a ucnumyearse Ha cpedcMeama 3a OpaAHa xuaueHa

VcnuTyBarmeTo ce OJIBUBAIIIE BO J[Be eTalH. Bo cekoja erama sierjata 6ea 1mojeyieHu BO 2
TPYIIX O TIO0 12 UCHUTAHUIMU. VIcTOBpeMeHO ce ncnuTyBalile eheKTOT Ha CeKOoe OJi Cpe/icTBaTa
Bp3 (yiopara Ha 12 fena. Ha oBOj HaumH, BO CceKoja eTala MCHUTAHUIUTEe Oea WCIIUTAHU CO
cekoe o7 ucnuTyBaHHuTe cpezncTBa. Co BaKBO HCHHUTYBarbe ce OOMBAaaT IOTOYHU DPE3YJITATH,
O6uzaejku ce pabOTH CO MOXOMOTeHA TpyNa Ha UCHUTAHUIIA U CUTE WHAUBUAYAJTHU PA3JINKH, BO
CMHCJIa Ha HaBUKUTE BO XUTHWEHATa HA yCTaTa W BO MCXPAHATa, a CO TOA U PE3HJIEHTHATa U
TpaH3uTOpHaTa ¢Jiopa HA HCIUTAHUIUTE, MAKCUMAIHO Cce peaynupaHu. IIpumeporure of
IUTyHKa Oea 3eMaHHU IpeJl, U 20 MUHYTH I10 IJIAKHEHETO HA yCTaTa €O IUIAKHAY U XUPOTeH, BO
YTPUHCKUTE YacoBH, 6e3 IMPETXOJHO CIPOBeZeHA OpasiHA XWTHeHa HajMayKy 12 4Jaca u 6e3
aHTHOMOTCKA Tepalnyja HajMaIKy 30 JieHa Ipe] TOYeTOKOT Ha UCIIUTYBAKETO KaKO U BO TEK HA
TPETMAHOT.
Pedocaed na nocmankume 3a o0pedysarse Ha AHMUMUKPOOHUOM edhexm:

1. 3eMame Ha IPB IPUMEPOK IUIYHKA 06e3 MPETX0THO CTHMYJINPAahe Ha CeKpeIrujaTa.

2. Ymorpeba Ha CPECTBOTO CO CJIEAHOBO BPEMETPAEHHE:

— xabypKarbe CO OpaJieH IIaKHAY — IPUOJIMKHO 30 CEKYH/IH;
— IUIaKHEBE cO 3% XUAPOTeH — 15 CEKYH/U;
3. Ilo ymotpebaTa Ha CpeJICTBOTO, ycTaTa ce IUIAKHEIe cO 200 MJI BO/Ia — MPUOJIMIKHO
15 CEeKYH/IU.
4. Tlo maysa of 10 MHHYTH, ce 3eMallle BTOpP IPUMEPOK HECTUMYJIMPAHA ILUTyHKA.

Memoou 3a odpedysar-e Ha KBAHMUMAMuUHAMa 3acmaneHocm Ha Streptococcus mutans u
Lactobacillus species

[TpumeporuTe 3a 0/IpeAyBalbe Ha KBAHTUTATHBHATA 3acTaneHoCT Ha S. mutans u Lactobacillus
6ea 3emanu co CRT bacteria — komepuujaTHO HabaBeHU CTPUIIOBH, TPOU3BO/ICTBO HA Vivadent,
Schaan, JIuMXTeHIITajH, CO MHKPOOHOJIOMIKK MEANYMH 3a CeJEeKTHBHA H30Jalfdja Ha
Streptococcus mutans Ha eJlHaTa U 3a Hsonaunja Ha Lactobacillus species o[ Apyrarta crpaHa Ha
CTPHIIOT.

ITocramnkara ce M3Be/yBa Ha TOj HAYMH IIITO HAJIIPBO Ce BaJll HOCAYOT HA arapoT Off TECT-
IIUIIEHIETO, TOTO0A ce cTaBa Tabsera NaHCO; Ha JTHOTO HA MIMIIEHIIETO U CE BA/IAT 3AIITUTHUTE
dosuu o1 ABeTe cTpaHW HA arapHuUTe NMOBpIIMHU. KopucTejku ja mumeraTta of CETOT, Ce BpPIIU
IIeJIOCHO HaBJIA’KHYBam€ Ha JIBeTe arapHU MOBPIIMHU €O IIyHKA. Co piKerme Ha HOCAuoT Ha
arap MaJIKy HaKOCO, Ce BPIIHU HCI[elyBarbe Ha BHUIIOKOT IUIyHKa. II0TOA HOCAYOT ce Bpaka BO
[IUIIIEHIETO, Ce 3aTBOPA U ce UCITpaKa 3a MUKPOOHOJIONIKA aHATIU3a.
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Cauxa 1. I[locmanka 3a odpedysare Ha KeaHmMumamusHama
3acmanenocm Ha Streptococcus mutans u Lactobacillus species

MuKpoOHOJIONIKA 00pabdoTKa HA MIPUMEPOIIUTE

MUKpOOHOJIOIIKHUTE aHAIU3HU Ce W3BeAyBaa Ha VHCTHUTUTYTOT 3a MHKPOOHOJIOTHja U
nmapasutosiordja npu MeaunuHcKUoT dakysrer Bo Ckorije.

Odpedysarwe Ha keaHmMumamusHama 3acmaneHocm Ha Streptococcus mutans u
Lactobacillus species 80 naynxama

Co caMOoTO 3eMale Ha NPUMEPOKOT (AaKTHUKU Ce W3BeAyBa U 3acaayBamero. 1o
uHKybaruja ox 48 yaca Ha 37° C, ce 6pojaT nmopacHarute kosionuu (colony forming units — CFU)
JIOKOJIKYy ce BO mmoMaJsi Opoj, a JIOKOJIKY ce IOBeKe, ce CIIOpPeyBaaT co CTAaHAAPAOT JIaJieH Ha
YIIaTCTBOTO Ha MIPOU3BOAUTEJIOT U C€ UHTEPIPETHPAAT KAaKO 10.000, 10.000-100.000, 100.000-
1.000.000 u >1.000.000 CFU. Kosnonuute Ha Streptococcus mutans ce NPOSUPHU Ha CHHA
mo/Iora, a KosioHuute Ha Lactobacillus species ce co cuBkacto-6esa 60ja Ha 3ej1eHa MMOZJIOTA.
Co OpoemeTo HAa KOJIOHHUHTE, CEe OJ[peayBa MPUOIIKHUOT Op0j KIeTKH Ha OakTepuuTe, buiejku
ce CMeTa JIeKa O/ elHa KJIeTKa IMOpacHyBa e/lHa KOJIOHHja U 3aToa Ce 0O3HAUYyBa KaKo “eINMHUIA
koja ¢dopmupa kosioHuja — colony forming unit (CFU)”. [Io ucyiryBameTo, CTPHUIIOBUTE Ce
CKJIaupaat Bo pprxkuzep Ha 2-8°C, 3alITUTEHH O] CBETJIMHA U TPAAT CO TOJUHH, CO MOXKHOCT
3a HUBHO UYHTame BO CEKOE BpEME.
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Mutans Streptococci [CFU/ml saliva]

Lactobacilli [CFU/ml saliva]

5 5
<10 >10

Cauxaz2. EOunuyu xou ghopmupaam K0A0HUU 3a MYMAHC CMPENMOKOKU U 3a aakmobayuiu
(cmanoapd 00 ynamcmeomo Ha npou3sooumenomn)

Cauxa 3. /lobueru koauHuu 00 1akmobayuau 60 mexKom Ha UCNUMYe8aremo, nped u no
cnposedysarbemo Ha o0pedeHa nocmanka
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3a aHasM3a Ha mojaToIuTe ' KopucteBMe: Hi-kBazapar tector (y2), Fisher Exact Tecrot
1 BHJIKOKCOHOBHOT TeCT Ha ekBuBasieHTHH napoBu (Wilcoxon matched-pairs signed-ranks test).

Pesyaratu

Ymepdysarwe na keanmumamueHama 3acmaneHocm Ha Streptococcus mutans u
Lactobacillus species nped u no ynompebama Ha cpedcmsama
KBanTuTaTUBHATA 3aCTAall€eHOCT Ha KapHOTEHUTE MHUKPOOPTaHu3Mu ozapeneHa npeky CFU/ml,
mpes ¥ 1o ynorpebaTta Ha O/IpeIeHOTO CPEJICTBOTO, € IPUKaKaHa Ha cieqHuTe Tabenu. Ilpuroa,
OpOjOT Ha WCIUTAHUIM Kaj KOM He Ce H30JMPAHM MUKPOOPTraHU3MHU IIpes] ymoTpeba Ha

CPEZICTBOTO € CTAaBEH BO 3arpajii M He € 3eMeH IPEeIBHU/] BO pe3y/TatuTte 100ueHu mo ymorpeba
Ha CPEJICTBOTO.

Streptococcus Lactobacillus
mutans CFU/ml species CFU/ml
npen, mo npen no
Hema pacr / 16 (1) 16
1023 / 3 1 2
1034 2 2 3 1
1045 3 1 3 2
1056 5 1 4 /
1067 14 1 12 2
N 24 24 23 23

Tabeaa 1. bpoj Ha ucnumanuuu co CFU (colony forming units) na Streptococcus mutans u
Lactobacillus species 80 1 ma nayuka nped u no ynompebama Ha naakHa1om 3a ycma

Streptococcus Lactobacillus
mutans CFU/ml species CFU/ml
npex mo npesx mo
Hema pacr / 6 (2) 4
1023 3 10 4 3
1034 1 6 2 5
1045 2 1 2 10
1056 8 1 1 /
1067 10 / 13 /
N 24 24 22 22

Tabeaa 2. Bpoj Ha ucnumanuyu co CFU (colony forming units) na Streptococcus mutans u
Lactobacillus species 80 1 ma naymka nped u no ynompebama Ha 3% 600opoonepoxcud
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ITo ynotpebaTa u Ha JIBeTe CPEACTBA, IIOCTOU CTATUCTUYKU CUTHU(HUKAHTHA Pa3jIdKa BO
mobueHuTe pe3yJsiTaTh u 3a Streptococcus mutans u 3a Lactobacillus species: p < 0,05.

ITopagu roOJIeMHTE pas3JWKA JOOHWEHH CO VTBPAYBAETO Ha KBaHTHTATHBHATA
3aCTalleHOCT HA KapUOTE€HWTEe MHUKDOOPTaHM3MH IIpeJl W 1O ymnorpebaTta Ha OJpelIeHOTO
CP€/ICTBO/METO/], KOUIIITO Ce ABUKAT O O JI0 MPeKy 1.000.000, BO IIOHATAMOIIIHUTE TabeJTapHH
IperJield BpeTHOCTUTE Ke OUaT MpUKaskKaHU JIOTADUTAMCKHU. 3a Jja ce COIJie/la TOYHUOT Opoj
VCIUTAHUIY Kaj KOM HACTaHAJIA PeyKIIMja Ha KADUOTEHUTEe MUKPOOPTaHU3MHU, BO TabesInTe 3 U
4 NajeH e cyMapeH NpHUKa3 Ha OpPOJjOT HAa HMCIUTAHHUIIUTE Kaj KOM Ce MU30JIMPAHU KOJIOHUH,
n3paseH mpeky JsorapurtaMcku daktop Ha peaykiuja (log RF) ox 0 mo > 4, moce6HO 3a cekoe
cpencTBo U mocebHO 3a Streptococcus mutans u Lactobacillus species, nipu 1ito log RF = log
CFU npen — log CFU mo ymotpe6a Ha cpezictBoTo. OHIE UCITUTAHUIU Kaj KOU He Ce N30JIMPaHU
KOJIOHHUU, He ce 3eMeHM IpeABUJi U BKymHUOT 6poj (IN) ro nmaBa ¢akTHIKHOT Opoj Ha
VCIUTAHUIU BJIE3€HU BO aHAIM3UTE.

Tab6eaa 3. Bpoj Ha ucnumaHuyu co 102apumamcku gakmop Ha pedyxkuuja 3a

Streptococc | Lactobacillu
log RF us s
mutans species

o 1 2

1 2 /

2 / 3

3 4 4
>4 17 14
N 24 23

niaakHaiom 3sa ycma

Streptococe | Lactobacillu
log RF us s
mutans species
o / /
1 2 3
2 5 16
3 11 3
>4 6 /
N 24 22

Tab6eaa 4. bpoj Ha ucnumaHuyu co Ko2apumamcku Gaxkmop Ha pedykyuja 3a 3%
g8odopoonepoxcud
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Odpedysarse Ha cmeneHom Ha pasauxkume 80 pedykyujama Ha KapuozeHume
MUKPOOP2AHU3MU 80 NAYHKAMA MedYy XemMucKume cpeocmaa

EdexToT on /1€jcTBOTO HAa OAPENEHOTO CPEACTBO BO peAyKIMjaTa Ha KapUOTEHHTE
MHKDPOOPTaHU3MHU BO IUIYHKATA € MPUKAXKAH CO CyMapeH MPHUKAa3 Ha CPEAHUTE BPETHOCTU O]f
JloraputaMcKu (aKTOpH Ha PeAyKIMja Ha JBETe cpeiacTBa — Tabenu 5 u rpadukoH 1. Bo
IIPECMETYBAETO Ha OBHE IapaMeTpH, cirydauTe Kaj kou BpexHocra Ha CFU npef e 0, T.e oHEE
Kaj KOW He ce W30JMpaHu OakTepuu, He ce 3eMeHH IpeaBU/] U BKYMHUOT 6poj (N) ro maBa
(bakTHUYKHIOT 6POj HA UCITUTAHUIIA BJIe3€HH BO AHAJIU3UTE.

Cpencrso X log RF X log RF
Streptococcus mutans | Lactobacillus species
Aqua fresh® 4,17 3,83
Bomopoanepokcus 2,02 2,00

Tabeaa 5. CymapeHr npukasd Ha gakmopu Ha pedyKyuja Ha KopucmeHume cpeocmasa

45 1
4 -
35 1
3
25 1 O log RF Streptococcus mutans
2 -
15 1 0O fog RF Lactobacillus species
1 -
05 A
0 4
A H
A - Aqua fresh® H - Hydrogen
Ipa(ﬁuuon 1. CymapeH npuxas Ha gﬁarcmopu Ha peayxuuja HAa KopucmeHume

cpedcmea u memoou

Pesysnratute on merycebHaTa criopezoa Ha UCIIUTAHUTE CPEJICTBA BO OHOC HA HUBHATA
euKacHOCT BO pelyKIIFjaTa Ha KapUOTeHUTe OAKTepUH ce MPUKaKaHU BO Tabesa 6. AHaimu3ara
€ HaIrpaBeHa c0 BUJIKOKCOHOBHOT TECT HA EKBUBAJIEHTHH IIAPOBU CO HUBO HA 3HAYAJHOCT O] P =
0,05.

Streptococcus Lactobacillus
mutans species
Aquafresh/hidrogen | Aquafresh/hidrogen
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30up Ha
MHO3UTHUBHU 146 202,5
HU3U
30up Ha
HEraTHUBHU -25 -20,5
HU3U

Ta6eaa 6. BuakokcoHo8 mecm 3a Cmamucmuyka cueHU@GUKaHMHOCM 3a NAAKHaA4om 3a
ycma u 3% xudpozex

CratucTUykaTa aHaIN3a Ha Pas3jIMKUTe Ha BPEIHOCTHUTE 3a Streptococcus mutans u 3a
Lactobacillus species mokaka CTAaTUCTUYKU CUTHU(MUKAHTHO MHOTY IOorosieMa euKacHOCT HA
cpencrBoto Aqua fresh® Bo ogHOC Ha 3% BoZOpOATIEPOKCUT, — P < 0,05.

Huckycuja

[To3uTBHUOT edeKT Ha IUIAKHAYWTE IPeJ, C€ BP3 KapuoreHaTa opayiHa ¢Jiopa, Bp3
IUIAKOT U TUHTUBUTHCOT € IPUKaKaH BO roJieM OpOj HAyYHH CTYIUU.>-12:1718 AHaTN3UpajKkul TH
pesynarature on edbekTuTe Ha IUTAaKHAYOT Aqua fresh® Bp3 peayknumjaTa Ha KapUOTEHHTE
O6akTepuy BO ILUTYHKATa, KOHCTATHPaBMe JieKa HajroyieM 6poj UCIUTAHUIIA UMaaT PeAyKIHja Of
10.000 naTu u noseke (17 3a Streptococcus mutans u 14 3a Lactobacillus species), a 6pojoT Ha
HCIIUTAHUIY Kaj KOU He e 3a0eserkaHa HUKAaKBa peAyKIMja € MHOTY Majl U U3HeCyBa e/leH 3a
Streptococcus mutans u aBajua 3a Lactobacillus species. OBue pe3yaTaTH ce BO COIVIACHOCT CO
pesynrature mobuenu ox Radford et al.,2 Pitten & Kramer," Van Steenberghe et al.»2 Jenkins et
al.,7 u Mandel,’8 3a /1€jcTBOTO HAa HETWINMHPUANHUYMXJIOPUAOT BP3 OPOjOT HA KapHUOTEHUTE
MHUKDPOOPTaHU3MU.

Bo aHTUMHKpPOOHHTE cpencTBa BKIYYEHH BO HAIIETO UCHUTYBame coara u
BoZOpoO/iepoKcuA0T. OBa COeIMHEHNE Ma CIUTHO U3pa3eHa GAKTEPUIIUAHOCT U UMa IIHPOKA
IpUMeHa BO KapHOJIOTHjaTa, €HJOOHIMjaTa U IapoJoHTOoJIoTHjaTa. Bo cromarosomkuTe
OpJIMHAIIMM HAjMHOTY ce KOpPUCTU 3% BOJOPOJIIIEPOKCH CO OAKTEPUIUIHO [JEjCTBO U
MMO3UTHBEH eQEeKT BO HAMAIyBaWkeTO Ha WHJIEKCUTE HA TUHTUBHUTHCOT U IIaKOT. Kako Takos,
PETKO ce KOPUCTH 3a JIOMAIllHA yIoTpeba, HO MOKe /Ia Cce CPEeTHE KAaKO COCTABEH JleJl Ha HEKOU
IUJIaKHAYH,13:14.16:19

IIITo ce omHecyBa /10 eheKTOT HaA 3% BOJAOPOIIEPOKCU/T BP3 PeAyKIlHjaTa Ha OpPojoT HA
KapUOTEeHNUTEe MUKPOOPTaHU3MHU BO IUIYHKaTa, aHAJIM3UPAH MPEKY JIOTAPUTAMCKUOT (akTop Ha
peayknuja, HajrojieM Opoj UCIIUTAHUITA UMAaaT (HAKTOpP Ha PeAyKIuja 3, OAHOCHO HaMaJIyBambe
Ha Opojor Ha Streptococcus mutans 3a 1000 maTu, U (GakTop HA PeAyKIHja 2, OJHOCHO
HamMaslyBalbhe Ha Opojor Ha Lactobacillus species 3a 100 matu. ITomo6puoT edekT Ha oBa
CpefCcTBO Bp3 Streptococcus mutans ce MOTBPAXW U cO OpPOjOT HAa HCHUTAHUIIA KOW HMMaaT
dakrop Ha peaykiyja 4 u moroyieM ofi 4. Bo oBaa rpyma craraat 6 MCIUTaHUIIY, 332 Pa3JIUKa O]
HUTY €JIeH UCIIUTaHUK cO BaKOB (pakTop 3a bakrepujata Lactobacillus species. Bo mureparypara
pevucH U ia He IOCTOojaT CTYAUH KOU IO pasrieayBaaT eeKTOT Ha BOJOPOJIHUOT IIEPOKCH/T BP3
KapHOTeHUTe MUKPOOPTaHM3MHU BO IUIyHKaTa. Toa e /JoHekase W pa3bUpMBO 3aroa IITO
HeroBaTa IJIaBHA AQHTUMHKPOOHA yJjiora € /IejCTBOTO Ha YHUINTYBalke Ha aHaepoOHHUTe
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MHKPOOPTaHHU3MH €O IOMOII Ha OCJI000ZIEHHOT HACIeHTeH KHUCIOPOA.2°22  Ilokpaj
GaKTepUIU/THO, BOAOPOAIIEPOKCH/IOT JIEjCTBYBA U XEMOCTAaTUYHO, MEXAaHUUKH, IEKOJIOPAHTHO U
J€30J0paHTHO. 20722

AnHanmu3uTte Ha pe3yiTaTUTe OOWEHH Of] CPEeIHHUTE BPEIHOCTH Ha JIOTAPUTAMCKHTE
dakTopu Ha peAyKIHMja HA UCIHUTYBAHHUTE CPEACTBA TOBOPAT JleKa IIOTOJIEM PEIyKIMOHEH
(dakTop, OAHOCHO MOCUJTHO /IEjCTBO KOH JBETE UCIUTAHU KAPUOTEHU OAKTEPUU MMa IIJIAKHAYOT
3a ycta Aqua fresh®, unja pemykiuja e 3a moseke o 10.000 natu (log RF = 4,17) 3a Str. mutans
u peuncu 10.000 matu (log RF = 3,83) 3a Lactobacillus spp. 3% BOZOPOAIIEPOKCU] UMja
penykiuja e peurcu 1.000 natu (log RF = 2,92) 3a Str. mutans u Touno 100 natu (log RF =
2,00) 3a Lactobacillus spp.

Co men meryceOHO Jla TU CIOpeMe HCIUTAHHUTE CPEACTBA BO OJHOC HAa HUBHATA
edUKaCHOCT BO pelyKIjaTa Ha KapuoreHuTe OAKTEPHH, ce TOCTYKUBMe CO BHJIIKOKCOHOBUOT
TECT Ha €KBUBaJIEHTHU mapoBu. On /M0OMEHUTe pe3yJsiTaTH Ha cropenbaTa Ha CpeACcTBaTa
MOKEMe J]Ja KOHCTaTUpaMe JieKa IUIaKHAvoT 3a ycra Aqua fresh® mokaa CTaTHCTUYKU BUCOKO-
curHU(UKAHTHA pa3jiiKa BO OJTHOC HA 3% BOJOPOAINEPOKCH pP<0,05, IITO Hoapa3bupa u
rorosieMa eUKaCHOCT BO peyKIpjaTa U Ha Streptococcus mutans v Ha Lactobacillus spp.

U mokpaj Toa IITO BO IMOCJEIHO BpeMe BO TProBCKaTa M (papMalleBTCKaTa Mpeka ce
3aCcTalleHd TOBeKe BUZOBH IUIAKHAYM 3a yCTa CO pAa3JMdeH COCTaB U Of Pa3IMUHU
MIPOU3BOIUTEIH, IJITAKHAUNTE 32 YCTa BO HAIllaTa CPeJIMHA PEYUCH U He ce yroTpebyBaar. Cemnax,
HEKOHTPOJIMPAHOTO KOPHCTEHhe Ha IUIAKHAUHMTE 3a yCTa W Ha JPYTHTE CPEJCTBa KOU HMMaat
AHTUMHUKPOOHO /IejCTBO MOXKe Jia JIOBeZle W /10 Apyru mpobsiemu. EneH onx Twe mpobiemu e
VHUIITYBAal€TO Ha HOpMasHaTa ¢iopa IITO MOXKe Aa Oujile OmacHO MOpagy Toa IINTO BO
“crepunusmpaHara’ yCHa Tpa3HMHA Ce€ HaceJyBaaT pPEe3UCTEHTHH MUKPOOPTaHU3MHU U
kBacHHUIM, a ocobeHo Candida albicans. 3atoa, ce HaMeTHyBa IIpalllalbeTO Ha “HaeasHO”
AHTUMHUKPOOHO CPEJICTBO, KOe OU JIejCTByBaJI0O CaMO HA TATOT€HUTe MUKPOOPTAaHU3MH, WU
yIIITe TOKOHKPETHO, BpP3 OHaa opajiHa MHKpodJiopa 32 Koja TOYHO Ce 3Hae JIeKa Urpa rojieMa
yJIoTa BO NPEAU3BUKYBAKHETO HA JICHTAIHHOT KapHec.

3akiIydok

JlejcTBOTO Ha IUTAKHAYOT 3a yCTa CO AaKTUBHA AHTUMHUKPOOHA KOMIIOHEHTa €
CTATUCTUYKU BHUCOKO CUTHU(UKAHTHO BO PEAYKIIMja HA BKyITHATa cajuBapHa ¢Jiopa, Joaeka
MaK JIejJCTBOTO Ha 3% BOJOPOIIEPOKCH/T € CTaTUCTUYKH CUTHU(HUKAHTHO BO PEIyKIMja Ha
aepoOHHUTE MHKDOOPTaHM3MH, a BHCOKO CHTHH(UKAHTHO BO peIyKIMja HAa aHaepoOHUTE
caMBapHH MUKpoopraHusamu. I[lo ymoTpe6ba u Ha JiBeTe CpeACTBAa Ce YTBPJAU 3HA4YajHA
peayknuja Bo 6POjOT HA KapUOTEHUTE CAJTMBAPHU MUKPOOPTaHU3MU Streptococcus mutans u
Lactobacillus species. JIBeTe aHaIM3WpaHU CpeZiCTaBa NMaaT IOU3PA3eHO /IejCTBO BO PELYKIIHja
Ha Streptococcus mutans OTKOJIKy BO pexykuuja Ha Lactobacillus species. Bo cpoBemyBameTo
Ha aHTUKapHOreHaTa IIporpaMa ce IpernopayyBa aKTUBHO BKJIyUyBame Ha IIJTAKHAUYWTE 32 ycTa
CO aKTUBHU AaHTUMUKPOOHU KOMIIOHEHTH.
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Abstract

The aim of this study is to determine the quantitative presence of Streptococcus mutans
and Lactobacillus species in the saliva before and after rinsing the mouth with a mouthwash
containing an active antimicrobial substance - cetylpyridinium chloride — and with hydrogen
peroxide 3%; to find the degree of differences in the reduction of cariogenic microorganisms in
the saliva; and to make a comparison of both agents as regards their efficacy. To achieve the set
aim we used a comercial mouth rinse with the CPC antimicrobial compound and an officinal
hydrogen peroxide 3% rinse. The analyses were carried out on a group of 24 children at the age
between 9 and 13 of both sexes. Saliva samples were taken in the morning hours, before and 20
minutes after mouth rinsing, thus ensuring the absence of any oral hygiene in the course of the
previous 12 hours at least. The quantitative presence of Streptococcus mutans and Lactobacillus
species was determined using commercially available CRT bacteria strips, Ivoclar-Vivadent,
Schaan — Liechtenstein. In order to determine the degree of differences in the reduction of
salivary cariogenic microorganisms, standard statistical methods were used and the results of
the comparison of the tested agents regarding their efficacy in the reduction of cariogenic
bacteria were obtained by Wilcoxon matched-pairs test with a level of significance of p = 0,05. A
significant reduction in the count of cariogenic microorganisms in all tested children was found.
The statistical analysis of the differences in the values for Streptococcus mutans and
Lactobacillus species showed a significantly higher efficacy of cetylpyridinium chloride over
hydrogen peroxide 3%. One can conclude from the obtained results that the effect of both agents
against Streptococcus mutans was more pronounced than against Lactobacillus species.

Keywords:dental caries, antimicrobial agents, hydrogen peroxide, cetylpyridinium
chloride, Streptococcus mutans, Lactobacilus species
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Introduction

There is no caries without microorganisms. This is a generally accepted opinion founded
on numerous scientifically proven facts. Certain oral cavity microorganisms can cause
experimental dental caries in vitro; experimental animals, bred in sterile conditions, do not lead
to caries despite cariogenic diet; from a cariosus lesion certain bacteria can be isolated, which
can be proven, both histologically and microbiologically, in the cariosus enamel, the dentine and
the dentinal tubules.

The fact that microorganisms are among the most elemental factors in the etiology of
dental caries imposes the question regarding their elimination or their reduction to minimal
values. An important prerequisite in this respect is the typological and the numerical verification
of the microorganisms, while the oral hygiene maintenance is the major factor in the struggle
against them.

Modern mechanical and chemotherapeutical approaches to oral hygiene aim to alter the
oral microflora and to contribute to a healthy dental and periodontal tissue.!

Various classifications of antimicrobial agents can be found in the literature. One of
these is the classification into groups according chemical characterstics. According to this
classification the greatest importance seems to be given to cationic antimicrobial agents.

Cations are positively charged ions capable to disturb the membrane function of the
bacteria, their adhesion and their use of glucosis.

One separate subgroup within the group of antimicrobial agents consists of the
quarternary ammonium compounds, which include cetylpyridinium chloride and benzalkonium
chloride. These compounds are the ingredients of numerous wide consumtion products like
mouth rinses and toothpastes.

As the active ingredient of oral antiseptics, cetylpyridinium chloride (CPC) has a wide
antimicrobial spectrum with a strong bactericidal effect on Gram* pathogenic bacteria and a
fungicidal effect on yeasts. Its efficacy against Gram- pathogenic bacteria and microbacteria is
questionable. The use of a 0,05%-concentration of CPC in rinses results in a direct reduction of
bacterial counts. The use of this concentration of CPC does not alter the normal oral flora and
does not result in any occurrence of non-oral potentially pathogenic bacteria in the mouthz2.
Having in mind that this compound has a positive charge, it is being attracted by the bacterial
cell’s wall, which has a negative charge. The Gram* bacteria, such as Streptococcus mutans, are
more sensitive to the cathions because their charge is negative.2 In comparison to
chlorhexidine, CPC has fewer residual effects and this results in its effect against plaque and
gingivite being weaker. The combination of CPC with chlorhexidine and zinc lactate results in
the highest reduction both of anaerobic and aerobic microorganisms, preventing the occurrence
of halitosis.’2 The efficacy of CPC against oropharyngeal candidiasis has also been proven.

Hydrogen peroxide or hydrogenium peroxidatum is a clear liquid, which is being used
for over 80 years in the form of a water solution or in combination with salts.s It is widely used
in cariology, endodoncy, and also in the treatment of parodontopathies.* In the form of officinal
hydrogenii peroxidum solutio diluta it contains a 2.8 to 3.2% concentration of hydrogen
peroxide, while in the form of hydrogenii peroxidum solutio concentrate it contains 28-31% of
hydrogen peroxide.3-13-16
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The most essential characteristic of hydrogen peroxide is its bactericidal effect. It
oxidises organic matters, i.e. the amino, amido and other protein groups, which are in fact
bacterial toxins, to their complete degradation. Thanks to the released nascent oxygen, hydrogen
destroys anaerobic microorganisms. It has also an effect in the reduction of bacterial
adherence.!® In the form of a 3% solution, hydrogen peroxide has a mild bactericidal effect and
reduces the indexes of gingivitis and plaque.’3 The bactericidal effect increases with increased
concentration. The combination of H,O, with sodium carbonate (NaHCOs) has an effect against
selected facultative Gram- bacteria.’> When the soft deposits are removed in advance, the
therapeutical effect is increased, its dissolution becomes slower and its effect becomes more
gradual. In addition to the bactericidal effect, it also has chemostatic, mechanical, decolorising
and deodorising effects. As regards the unwanted effects of hydrogen peroxide, research works
have shown that through a daily use of 3 % H.O. for a period of 6 years occasional transient
annoying effects occur in just a small number of tested patients that had had a previous
existence of ulceration, or in cases when high levels of saline solutions had been administered
simultaneously.’3 Some reaserch conducted on experimental animals have shown that the 30%
concentration of H,O. has a co-carcinogenic effect, in contrast to the concentration of 3% or
less, in which case such an effect has not been noticed.!s

The aim of this study is to analyse the microbiological characteristics of a mouth rinse
that uses cetilpyridinium chloride as an active antimicrobial component and with officinal
hydrogen peroxide 3%, to compare their efficacy in the reduction of cariogenic microorganisms,
and to perform a statistical analysis of the obtained results.

Material and methods

Tested patients

The research included 24 children of both sexes at the age between 8 and 13. In order to
obtain a greater precision and accuracy of the research, each of the tested groups was also used
as a control group, which means that the material for the analysis (saliva) was taken before and
after the use of the given agent. The tested participants had good general and oral health,
manifested similar hygienic behaviour and diet and had approximately equal DMF indices. The
selection of the tested participants was done at the Clinic for Pediatric and Preventive Dentistry
in Dental Clinic Skopje.

Agents for oral hygiene

To accomplish the set aims, we monitored the antimicrobial aspects of two agents for oral
hygiene, which has a clear chemical effect against bacteria:

o Aqua fresh® mouthwash — SmithKline Beecham, United Kingdom (contains an active
antimicrobial substance — cetylpyridinium chloride). In addition to the active substance it
also contains: water, a corrector for taste and odour, Cocamidopropyl Betaine, sodium
saccharin, sodium fluoride, sodium bicarbonate.

o officinal hydrogenii peroxidum solutio diluta 3% (hydrogen peroxide).
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Plan and procedures for the examination of the agents for oral hygiene

The research was carried out in two stages. In each stage the children were divided into 2 groups
of 12 participants each. The effect of each of the agents on the flora was examined in 12 children
simultaneously. In this manner, the participants were examined with each of the tested agents in
each stage. In this kind of research one can obtained more accurate results because the work is
performed with a more homogenous group of participants and thus all individual differences
regarding the mouth cavity hygienic habits and regarding the diet, and in this sense also the
differences in the resident and transitory flora of the participants, are maximally reduced.
Samples of saliva were taken in the morning hours, before and 20 minutes after mouth rinsing
with the mouthwash and the hydrogen, with no oral hygiene within the previous 12 hours at
least and with no antibiotic therapy 30 days before the start of the research at least and during
the treatment.

The sequence of the procedures for determining the antimicrobial effect:

1. The first sample of saliva is taken with no previous salivary secretion stimulation.
2. The agent is used observing the following time periods:
— Gargling with the oral rinse — approximately 30 seconds;
— Rinsing with hydrogen 3% — 15 seconds;
3. After the use of the agent, the mouth is rinsed with 200 ml of water — approximately
15 seconds.
4. After a pause of 10 minutes, a second sample of unstimulated saliva is taken.

Methods for determining the quantitative presence of Streptococcus mutans and Lactobacillus
species

The samples for the determination of the quantitative presence of S. mutans and Lactobacillus
were taken with CRT bacteria — commercially available strips, manufactured by Vivadent,
Schaan, Lichtenstein, which have microbiological media for the selective isolation of
Streptococcus mutans on one side of the strip and for isolation of Lactobacillus species on the
other side.

The procedure was carried out in the following manner: as a first step the agar holder
was removed from the test bottle, than a NaHCO; tablet was put on the bottom of the bottle and
the protective foils were removed from both sides of the agar surfaces. Using the pipette from
the kit, both agar surfaces were complete moistened with saliva. While holding the agar holder
slightly aslant, the excess saliva was drained away. Then the holder was put back in the bottle,
the bottle was closed and then send for microbiological analysis.
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Figure 1. Procedure for determining the quantitative presence of Streptococcus mutans and
Lactobacillus species

Microbiological processing of the samples

The microbiological analyses were carried out at the Institute for Microbiology and Parasitology,
Medical Faculty in Skopje.

Determination of the quantitative presence of Streptococcus mutans and Lactobacillus species
in the saliva

Planting is actually done while taking the sample. After an incubation of 48 hours at 37° C, the
formed colonies (colony forming units — CFU) are counted if there are few of them, and they are
compared with the standard given in the manufacturer’s manual and interpreted as 10 000, 10
000 — 100 000, 100 000 — 1 000 000 and >1 000 000 CFUs if there are plentiful. The
Streptococcus mutans colonies are transparent on a blue agar background, while the
Lactobacillus species colonies have a greyish-white colour on a green agar background. The
approximate count of bacterial cells is determined by counting colonies because it is considered
that one cell forms one colony and that is why the corresponding measure is named a “colony
forming unit (CFU)”. After being dried, the strips are stored at 2-8°C in a refrigerator, light
protected at the same time, where they can endure for years, so that it is possible to read them at
any time.
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Mutans Streptococci [CFU/ml saliva]

Lactobacilli [CFU/ml saliva]

5 5
<10 >10

Figure 2. Colony forming units for Streptococcus mutans and Lactobacillus species (standard
from the manufacturer’s manual)

Figure 3. Colonies of Lactobacillus species obtained in the course of the research, before and
after the given procedure has been carried out
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For the data analysis we used: the y2-test, the Fisher exact test and the Wilcoxon
matched-pairs signed-ranks test.

Results

Determination of the quantitative presence of Streptococcus mutans and Lactobacillus species
before and after the use of the agents

The quantitative presence of cariogenic microorganisms, expressed in CFU/ml, before
and after the use of the given agent, is shown in the following tables. The number of participants
in which no microorganisms were isolated before the use of the agent is given in brackets and
was not taken into account in the results obtained after the use of the agent.

Table 1. Number of participants with CFUs (colony forming units) of Streptococcus mutans
and Lactobacillus species found in 1 ml of saliva before and after the use of the mouth rinse

Streptococcus Lactobacillus
mutans CFU/ml species CFU/ml
npex mo npes mo
Hema pacr / 16 (1) 16
1023 / 3 1 2
1034 2 2 3 1
1045 3 1 3 2
1056 5 1 4 /
1067 14 1 12 2
N 24 24 23 23

Streptococcus Lactobacillus
mutans CFU/ml species CFU/ml
npex mo npesx mo
Hema pacr / 6 (2) 4
1023 3 10 4 3
1034 1 6 2 5
1045 2 1 2 10
1056 8 1 1 /
1067 10 / 13 /
N 24 24 22 22

Table 2. Number of test patients with CFUs (colony forming units) of Streptococcus mutans
and Lactobacillus species found in 1 ml of saliva before and after the use of hydrogen peroxide
3%

accepted:

Cmp. 122 - 145




“Ss. Cyril and Methodius” University in Skopje

YHusep3utet “Cs.Kupun n metoguj” so Ckonje

CnucaHue Ha CtomaTonolwwku dpakyntet — CKonje Review of Faculty of Dentistry - Skopje

After the use of both agents there is a statistically significant difference in the results
obtained both for Streptococcus mutans and Lactobacillus species: p < 0,05.

Due to the large differences obtained after the determination of the quantitative presence
of cariogenic microorganisms before and after the use of the given agent/method, which range
from 0 to more than 1 000 000, the values in the subsequent tabular summaries will be shown
logarithmically. In order to see the number of participants in which a reduction of cariogenic
microorganisms occurred, Tables 3 and 4 give a summary of the number of participants in
which colonies were isolated, expressed as the logarithmic reduction factor (log RF) with a range
from o to > 4, for each agent separately and for Streptococcus mutans and Lactobacillus species
separately, where log RF = log CFUy, - log CFU, (CFUy, CFU, are the CFU values before and after
the use of the agent, respectively). The participants with no isolated colonies were not taken into
account and the total number (NN) denotes the actual number of participants included in the

analyses.

Table 3. Number of participants with a logarithmic reduction factor for the mouth rinse

Table 4. Number of participants with a logarithmic reduction factor for hydrogen peroxide
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2 / 3

3 4 4
>4 17 14
N 24 23

Streptococe | Lactobacillu
log RF us s
mutans species
o / /
1 2 3
2 5 16
3 11 3
>4 6 /
N 24 22

3%

Cmp. 122 - 145




YHusep3utet “Cs.Kupun n metoguj” so Ckonje “Ss. Cyril and Methodius” University in Skopje

CnucaHue Ha CtomaTonolwwku dpakyntet — CKonje Review of Faculty of Dentistry - Skopje

Determination of the degree of differences in the reduction of the cariogenic
microorganisms in the saliva between the chemical agents

The effect of the action of given agent in the reduction of salivary cariogenic
microorganisms is shown through a summary of the average values of the logarithmic reduction
factors of both agents — Table 5 and Chart 1. When calculating these parameters, the cases with
CFUy, = 0, i.e. the cases in which no bacteria had been isolated, were discarded and the total
number (N) is the actual number of participants included in the analyses.

Cpencrso X log RF X log RF
Streptococcus mutans | Lactobacillus species
Aqua fresh® 4,17 3,83
Bomopoanepokcus 2,02 2,00

Table 5. Summary representation of the reduction factors of the used agents

45 1
4 -

35 1
3

25 1 O fog RF Streptococcus mutans
2 -

15 1 0O fog RF Lactobacillus species
1 -

05 A
0 4

A H
A - Aqua fresh® H - Hydrogen

Chart 1. Summary representation of the reduction factors of the used agents

The results of the comparison of the examined agents regarding their efficacy in the
reduction of cariogenic bacteria are shown in Table 6. The analysis was done with the Wilcoxon
matched-pairs test with a level of significance p = 0,05.
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Streptococcus Lactobacillus
mutans species
Aquafresh/hidrogen | Aquafresh/hidrogen
30up Ha
NO3UTUBHU 146 202,5
HU3U
30Up Ha
HEraTHUBHU -25 -20,5
HU3U

Table 6. Wilocoxon test on statistical significance for the mouth rinse and the hydrogen 3%

The statistical analysis of the differences in the valus for Streptococcus mutans and
Lactobacillus species showed, with a statistical significance of — p < 0,05, a much higher efficacy
of the Aqua fresh® agent than of hydrogen peroxide 3%.

Discussion

The positive effect of mouth rinses on cariogenic oral flora above all, plaque and
gingivitis, has been shown in numerous scientific studies.21217.18 By analising the results of the
effects of the Aqua fresh® moutwash in the reduction of salivary cariogenic bacteria we
concluded that the highest number of participants have a reduction of 10 000 and more (17 for
Streptococcus mutans and 14 for Lactobacillus species), while the number of participants in
which no reduction was noticed is very low and amounts to one participant for Streptococcus
mutans and two for Lactobacillus species. These results are in accordance with the results
obtained by Radford et al.,2 Pitten & Kramer,* Van Steenberghe et al.»2 Jenkins et al.,”7 and
Mandel'® regarding the action of cetylpyridinium chloride on the count of cariogenic
microorganisms.

Hydrogen peroxide was also one of the antimicrobial agents included in our study. This
compound has a strongly pronounced bactericidal effect and has been widely applied in
cariology, endodoncy and parodontology. Dentists use most frequently the 3%-concentration of
hydrogen peroxide, which acts in a bactericidal way and which has a positive effect regarding the
reduction of the indices of gingivitis and plaque. In this percentage people rarely use it at their
homes, but it can be found as the ingredient of some mouth rinses.3:14:16:19

When the effect of hydrogen peroxide 3% in the reduction of the count of salivary
cariogenic microorganisms is presented through the logarithmic reduction factor, the highest
number of participants have a logarithmic reduction factor of 3, i.e. a reduction factor of 1 000
of the count of Streptococcus mutans, and a logarithmic reduction factor of 2, i.e. a reduction
factor of 100 of the count of Lactobacillus species. The better effect of this agent against
Streptococcus mutans was also confirmed by the number of participants who have a logarithmic
reduction factor greater of or equal to 4. There are 6 participants in this group, in contrast to no
patients with such a factor for the Lactobacillus species. There are very few studies in the
literature which deal with the effect of hydrogen peroxide on salivary cariogenic
microorganisms. To a certain extent this is to be expected because the main antimicrobial role of
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hydrogen peroxide is its destructive action against anaerobic microorganisms by the released
nascent oxygen.2°22 In addition to its bactericidal action, hydrogen peroxide has also
chemostatical, mechanical, decolorisin and deodorising effects. 20-22

The analyses of the results obtained in the form of the average values of the logarithmic
reduction factors of the examined agents speak of a greater reduction factor, i.e. a stonger action
against the two examined cariogenic bacteria, of the Aqua fresh® mouth rinse, which reduces the
count of Str. mutans by a factor of more than 10 000 (log RF = 4,17) and the count of
Lactobacillus spp. by a factor of almost 10 000 (log RF = 3,83), which i better than the action of
hydrogen peroxid 3%, which reduces the count of Str. mutans by a factor of almost 1 000 (log
RF = 2,92) and the count of Lactobacillus spp. by a factor of exactly 100 (log RF = 2,00).

In order to compare the examined agents regarding their efficacy in the reduction of
cariogenic bacteria, we performed the Wilcoxon matched-pairs test. From the results obtained
from the comparison of the agents we can conclude that the Aqua fresh® mouth rinse showed, a
statistically highly significant difference in respect to the 3%-concentration of hydrogen
peroxide, p<0,05, which implies also a higher efficacy in the reduction of Streptococcus mutans
and Lactobacillus spp. as well.

Although a number of mouth rinses having different ingredients and made by different
manufacturers are available in many shops and pharmacies, mouth rinses are scarcely used in
our country. However, the uncontrolled use of mouth rinses and the uncontrolled use of other
agents with antimicrobial effects may also lead to other problems. One of these problems is the
destruction of the normal flora, which may be dangerous because resistant microorganisms and
yeasts, especially Candida albicans, can “inhabit” the “sterilised” mouth cavity. Thus, the
question arises regarding the “ideal” antimicrobial agent, which would act only against the
pathogenic microorganisms, or more specifically, only against the oral microflora whose
important role in causing dental caries is definitely known.

Conclusion

The effect of the mouth rinse with an antimicrobial component is statistically highly significant
in the reduction of the total salivary flora, whereas the action of hydrogen peroxide 3% is
statistically significant regarding the reduction of aerobic microorganisms, and statistically
highly significant regarding the reduction of anaerobic salivary microorganisms. After the use of
both agents a significant reduction was found of the count of the cariogenic salivary
microorganisms Streptococcus mutans and Lactobacillus species. Both analised agents have a
more pronounced action in the reduction of Streptococcus mutans than in the reduction of
Lactobacillus species. Therefore, the active inclusion of mouth rinses with active antimicrobial
components is recommended in the implementation of the anticariogenic programme.
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