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Sovremenite trendovi vo stomatologija-
ta potvrduvaat deka salivarnite SM se od
oso  bena va`nost za inicijacijata na dental -
ni ot karies, dodeka mikroorganizmite od ro -
dot na laktobacili se va`ni za pona ta mo{ ni -
ot razvoj na karioznata lezija. Mikro bi olo{ -
ki te ispituvawa na plunkata mo`e da se pri-
menat kako pomo{ni sredstva vo dijagnozata,
tretmanot i prevencijata na dentalniot ka -
ries.

Vo toj kontekst e celta na na{eto ispi -
tu vawe, da se determinira salivarnata kolo -
ni  zacija so SM i LB, vo korelacija so salivar no -
to pH i karies aktivitetot.   

Vo studijata, bea opfateni 60 ispitani-
ci, na vozrast od 13 – 17 godini, so isti higieno
– dietetski naviki i dobro zdravje, so islku -
~ok na dentalniot karies. Ispitanicite bea
podeleni spored KEP indeksot vo dve grupi:
karies rezistentni (KEP - 0-3) i karies ak tiv -
ni (KEP nad 10).

pH vo stimulirana plunka be{e determi-
niran so pH – metar Iskra 5730.

Stepenot na kolonizacija na plunkata so
SM i LB be{e meren so primena na CRT testot
na Vivadent, Lihten{tajn.

Recenet years, Mutans streptococci have been
associated in particular with early demineralization
while lactobacilli are implicated more with lesion pro-
gression and cavitation and they are important idicators
about relative caries activity and diet-hygiene manners.
Just because of that, many autors suggested that the
numbers of salivary SM and LB can be useful diagnos-
tic and prognostic indicators of dental decay.

In this context is the purpose of  our study, to esti-
mate the salivary colonization with SM and LB, in core-
lation with salivary pH and carious activity.

60 children, aged13-17, with the same diet-hygien-
ic regim, in good health, except dental caries, take place
in our examination. According to their DMF – index
(WHO- criteria), they were divided in two groups:
caries - resistant, with DMF – index from 0-3 and caries
- active, with DMF – index over 10. 

PH in stimulating saliva was measured with pH-
metar Iskra 5730.

The degree of colonization with SM and LB was
measured in paraffin-stimulated saliva with DIP-Slide
method of Larmas (Dentocult SM and Dentocult LB).
The concentration of microorganisms is assayed by
comparing the density of the colonies present on the
standard testing slide, expressed by the numbers of
colony-forming units (CFU) per ml. saliva.
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Na{ite rezultati poka`aa visoko nivo
na salivarni SM –106 col./ml. plunka i salivarni
LB – 10 5 col./ml. kaj karies aktivnite ispitani-
ci kade plunkovniot Ph iznesuva{e 6,8; i ponis-
ki vrednosti na salivarni SM – 105 col./ml. plun-
ka i LB–103 col./ml. plunka kaj karies rezis tent  -
nite ispitanici kade salivarniot Ph iznesu-
va{e 7,4. 

Klu~ni zborovi: preventivna stomatologija,
oralna hirurgija, fluoridi, salivarna mik ro  -
flora, Streptococcus mutans, Lactobacillus, karies
aktivitet

Dentalniot karies pretstavuva lokali-
ziran posteruptiven pato lo{ ki pro ces koj
predizvikuva destrukcija na tvrdite zabni
tki va. Toj e multikau zal no zaboluvawe, re -
zul tat na interak ci ja ta na pove}e faktori
vo oralniot me dium, kako {to se postoewe-
to na pri em ~iv doma}in, kariogeni mikro -
or ga nizmi i pogoden supstrat, prisutni od -
re den vremenski interval.

Dominantno kariogeni mikroorganiz-
mi koi se prisutni vo plunkata, dentalniot
plak i jazikot pripa|aat na rodot na
Streptococcus i Lactobacillus.

Streptococcus Mutans se nepodvi`ni, aci-
dogeni i aciduri~ni, Gram pozitivni koki.
Tie se karakteriziraat so pove}e osobini
koi se va`ni za razvojot na kariozniot pro-
ces: 

- gi koloniziraat zabnite povr{ini; 
- sintetiziraat nerastvorlivi ekstra -

ce lu  larni polisaharidi (glukani),
koi go ovoz  mo`uvaat nivnoto adheri-
rawe na maz ni te povr{ini i, naj ve -
ro jatno, go inicira at razvojot na ka -
ri  oznata lezija, kako i in tra ce lu -
lar ni polisharidi koi ovozmo ̀ u va -
at  produkcija na kiselini vo otsust-
vo na priliv na {e}eri vo nivnata
ekosredina; 

- gi fermentiraat {e}erite formi-
raj}i mle~na kiselina, koja e oso be -
no va`na za odvivaweto na deminera -
li zacijata na maznite zabni povr {i -
ni (1, 3, 4, 7).

Maced Dent Rev 2011; 35 (5-6): 222-230.  223

Our results show a high number of salivary SM
–106 col./ml.saliva and salivary LB–105 col./ml. in
caries active group of examineers were salivary Ph was
6,10; but low salivary levels of SM – 10-5 col./ml.saliva
and LB – 10-3 col./ml. saliva at caries resistant patients,
where salivary Ph was 6,52.

Key words: preventive dentistry, oral hygiene, fluo-
rides, salivary microflora, Streptococcus mutans,
Lactobacillus, caries activity

Caries is a multicausal disease involving inter-

action of the host, the oral microflora and the sub-

strate (primarily sucrose). In order for breakdown of

tooth structure to occur, there must be a susceptible

host, cariogenic microorganisms and a suitable sub-

strate present for a sufficient length of time.

The predominant cariogenic organisms, pres-

ent in saliva, dental plaque and tongue, are of the

genus Streptococcus, with Streptococcus mutans,

Lactobacillus and another organism implicated in

certain types of carious lesions is the Actinomyces.

These organisms are gram-positive and non-motile

and may occur as rods or long, sometimes branch-

ing filaments. Actinomyces ferment glucose, pro-

ducing lactic and other acids. They are the most

common organisms in subgingival and root-surface

plaque. They are important in the formation of root

surface caries as well as certain types of periodon-

tal disease. The most important species are A naes-

lundii and A viscosus (9, 10, 13, 14).

S. mutans are non-motile, acidogenic and

aciduric, gram positive cocci. They have several

properties that are important in the carious process. 

- First, they colonize on tooth surfaces. 

- Second, they synthesize insoluable poly-

saccharides (glucans) from sucrose which

allows adhesion to smooth surfaces and

appears to be important in the formation of

smooth surface caries. 
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Streptococcus Mutans se prisutni vo oral-
niot medium samo dokolku se prisutni
cvrsti povr{ini, kako {to se zabite i pro-
tetskite pomagala. Tie se prenesuvaat od
mle~nata na trajnata denticija preku sali-
varna kontaminacija, a mo`at da bidat pre-
nesuvani i me|u osobi. Majkite se smetaat
za primarni izvori so SM za svoite deca (3,
4, 6).

Fredy Gamboa1 i sor. smetaat deka tran-
sferot na bakteriite mo`e da se odviva
direktno preku plunkata ili so zaedni~ka
upotreba na predmeti kako {to se ~et ki~ -
ki te za zabi ili priborot za jadewe, do kol -
ku se kontaminirani so plunka. (16)

Van Houte i Green (12) pretpostavuvaat
deka salivarnata koncentracija na SM mo -
`e da bide odlu~uva~ka za nivniot estab -
li{   ment na zabnite povr{ini.

Drug mikroorganizam koj e va`en za raz  -
vojot na kariesot e od rodot na Lactobacillus.
Tie se Gram-pozitivni, acidogeni i acidu-
ri~ni i ne sozdavaat spori. Zabite ne se ne -
op hodni za nivniot establi{ment, no zatoa
mo`e da se sretnat na dorzumot na jazikot i
imaat osoben afinitet kon dentinot od
dla   bokite kariozni lezii i retentivnite
mesta. Tie so~inuvaat mala frakcija od
oral  nata mikroflora i se va`ni pove}e za
kontinuitetot na kariozniot proces, ot -
kol  ku za negovata inicijacija. Visokoto sa -
li varno nivo e vo direktna asocijacija so
konzumiraweto i frekvencijata na konzu-
mirawe na jaglenohidratnite obroci. Ima
pove}e  vidovi, od koi naj~esto sre}avani vo
oral niot medium se Lactobacillus casei,
Lactobacillus fermentum, Lactobacillus acidophi-
lus, Lactobacillus salivarius, Lactobacillus planta-
rum, Lactobacillus brevis i drugi. Dominanten
vid prisuten vo dentalniot plak i kario-
zniot dentin e Lactobacillus casei. (1, 11, 14, 16) 

Roeters i sor. (19) izvestuvaat deka pred
dvegodi{na vozrast laktobacilite se ka -
rak  teriziraat so nisko salivarno nivo,
tran  zitorno prisustvo i so pozitivna kore -
la  cija me|u salivarnoto nivo kaj majkite i
nivnite deca. Tie, prisustvoto na laktoba-
cilite vo plunkata go postavuvaat vo di rek -

- Third, they ferment sucrose to form lactic

acid which is a strong acid effective in dem-

ineralization of tooth structure (5, 6, 7, 8).

S. mutans are present in the mouth only when

a solid surface such as teeth or dentures are present.

They are transmitted from the primary to the per-

manent dentition through salivary contamination

and can also be transmitted between individuals.

Mothers are thought to be primary source of SM

for their children.

Fredy Gamboa1 et al. ascribe that the transfer

might occur directly via saliva or by the use of

domestic items such as toothbrushes and spoons

contaminated with saliva. (16)

Van Houte and Green think that the salivary

concretations of SM could be crucial in their estab-

lishment on the tooth surface. (12)

Another organism that is important in the devel-

opment of caries is Lactobacillus. Lactobacilli are

gram-positive, non-spore-forming, acidogenic and

aciduric rods. They have a low affinity for the tooth

surface but favor the dentin of deep carious lesions

as a habitat. They normally constitute only a small

fraction in oral microflora and are important not in

the initiation but in the continuation of caries.

There are many different Lactobacillus species. L

casei is the predominant species in dental plaque

and carious dentin. (1, 11, 14, 16)

Roeters et al. (19) reported that before the age

of two year, lactobacilli are recovered in low num-

bers and very often they seem to be present transi-

etly. They think that there is a positive corelation

between count of salivary Lactobacilli in mothers

and their children, which is depend by the diet

(sugar content), oral higiene, the age and relative

carious risk.

Another organism implicated in certain types

of carious lesions is the Actinomyces. These organ-
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t  na zavisnost so na~inot na ishrana (prisu-
stvoto na {e}erite), oralno-higienskite
na  viki, vozrasta i relativniot karies ri -
zik.

Iako, generalno, SM i LB, dolgi godini
bea istaknuvani kako glavni predizviku-
va~i na dentalniot karies, Carin L., potvr-
duva deka salivarnite SM se od osobena
va`nost za inicijacijata na dentalniot
karies, dodeka mikroorganizmite od rodot
na laktobacili se va`ni za ponatamo{niot
razvoj na karioznata lezija (13, 16).

Mikrobiolo{kite ispituvawa na plun-
kata mo`e da se primenat kako pomo{ni
sredstva vo dijagnozata, tretmanot i pre-
vencijata na dentalniot karies.

Vo toj kontekst e celta na na{eto ispi-
tuvawe, da se determinira salivarnata
kolonizacija so SM i LB i salivarnoto pH
vo korelacija so karies aktivitetot.

Materijal i metod  

Vo na{ata studija, bea opfateni 60
ispitanici, na vozrast od 13 – 17 godini, so
isti higieno – dietetski naviki i dobro
zdravje, so islku~ok na dentalniot karies.
Ispitanicite ne bea tretirani so antibio-
tici vo poslednite mesec dena i spored
KEP indeksot bea podeleni vo dve grupi: 

� karies rezistentni (KEP - 0-3) i
� karies aktivni (KEP nad 10).
Pri toa, bea napraveni slednite ispi-

tuvawa:
- Klini~ki ispituvawa;
- Laboratoriski ispituvawa;
- Mikrobiolo{ki ispituvawa i
- Statisti~ki ispituvawa.
Pri klini~kiot pregled napraven so

sonda i stomatolo{ko ogledalce kaj ispi-
tanicite se izvr{i:

- odreduvawe na KER indeksot (vkup-
niot broj na kariozni, ekstrahirani
i plombirani zabi) so pomo{ na
Klein-Palmer‡oviot sistem.

pH vo stimulirana plunka be{e deter-
miniran so pH – metar Iskra 5730.
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isms are gram-positive and non-motile and may

occur as rods or long, sometimes branching fila-

ments. Actinomyces ferment glucose, producing

lactic and other acids. They are the most common

organisms in subgingival and root-surface plaque.

They are important in the formation of root surface

caries as well as certain types of periodontal dis-

ease. The most important species are A. naeslundii

and A. viscosus (1). 

Carin L., accepts that salivary SM are associ-

ated with initial of caries, but lactobacilli with the

further development of the lesion.Generaly, SM

and LB have been strongly implicated as causative

organisms of dental caries. Just because of that,

many autors suggested that the numbers of salivary

SM and LB can be useful diagnostic and prognos-

tic indicators of dental decay (13,16).

In this context is the purpose of  our study, to

estimate the salivary colonization with SM and LB,

in corelation with salivary pH and carious activity.

Material and method

60 children, aged 13-17, with the same diet-

higienic regim, in good health, except dental caries,

take place in our examination. According to their

DMF – index (WHO- criteria), they were divided

in two groups: 

� caries - resistant, with DMF – index from

0-3 and 

� caries - active, with DMF – index over 10. 

The following examinations were made:

- Clinical examinations;

- Laboratory examinations;

- Microbilogical examinations and

- Statistical examination
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Stepenot na kolonizacija na plunkata so
SM i LB be{e meren vo parafin stimulira-
na plunka so DIP slide metodata na Larmas
(CRT testot na Vivadent od Lihten {tajn).
Stri  povite se nakapuvaat so plunka i se
postavuvaat vo epruveti so tabletka
Bacitracin, koja treba da go onevozmo`i,
inhibira rastot na drugi soevi. Potoa
sledi inkubacija na 37oC vo tekot na dva do
tri dena (slika 1). Koncentracijata na bak-
teriite se ispituva so komparirawe na gus-
tinata na koloniite prisutni na standard-
niot test strip, izrazeno vo broj na formi-
rani kolonii na mililitar plunka (colony-
forming units – CFU per ml. saliva – CFU/ml).
Vrednostite povisoki od 105 bakteriski
kolonii/ml plunka se indikator za visoka
predisponiranost kon karies odnosno visok
karies rizik (slika 2) (2, 16).

During the clinical examinations, determination

of the DMF index was made with Klein-Palmer
method.

PH in stimulating saliva was measured with

pH-metar Iskra 5730.

The degree of colonization with SM and LB

was measured in paraffin-stimulated saliva with

DIP-Slide method of Larmas (Dentocult SM and

Dentocult LB). Saliva is “dipped” or poured over

the slide. Following incubation on 37oC, 2-3 days

(figure 1). The concentration of microorganisms is

assayed by comparing the density of the colonies

present on the standard testing slide, expressed by

the numbers of colony-forming units (CFU) per ml.

saliva (figure 2) (2, 16).

Slika 1. Test kartica SM

Slika 2. Test kartica LB

Figure 1. Testing slide SM

Figure 2. Testing slide LB
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Rezultati i diskusija

Istra`uvawata sprovedeni vo posled-
nite godini govorat za direktna asocijaci-
ja me|u nivoto na salivarnite SM i ranata
demineralizacija na dentalnite povr{ini,
dodeka LB se povrzuvaat pove}e so progresi-
jata na karioznata lezija, higieno – die-
tetskite naviki i relativniot karies akti-
vitet kaj pacientite. 

Na{ite rezultati poka`aa visoko nivo
na salivarni SM i LB – 106 col./ml. plunka
(grafikon 1) kaj najgolem broj na karies ak -
tiv ni ispitanici so KEP-X

_
±σ=12,3±2,8

(tabela 1) kade plunkovniot Ph iznesuva{e
6,8; no niski vrednosti na salivarni SM i
LB – 105 col./ml. plunka i 103 col./ml. plunka
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Results and Discussion

Recenet years, Mutans Streptococci have been

associated in particular with early demineralization

while lactobacilli are implicated more with lesion

progression and cavitation and they are important

idicators about relative caries activity and diet-

higiene manners (1).

Table 1 reports for the significant difference in

the values of the DMF at the both group of exami-

neers (Student-“t”=20,5 for p < 0,001).

Our results show a high number of salivary

SM–106 col./ml. saliva and salivary LB–

105col./ml. in caries active group of children (chart

1) were salivary Ph was 6,10; but low salivary lev-

103/ 105/ 106 CFU/ml saliva - broj na formirani kolonii na eden
mililitar plunka.

Grafikon 1. Stepen na kolonizacija na plunkata so
SM i Lb kaj dvete ispituvani grupi (%)

103/ 105/ 106 CFU/ml saliva – colony forming units per ml saliva

Chart 1. Salivary SM and LB colonization at the both
groups of examineers (%)

TABELA 1. VREDNOSTI NA KEP INDEKSOT KAJ DVETE ISPITUVANI GRUPI

KEP X
_

±σ min max X
_

1-X
_

2 “t” p

0-3

Nad 10

1,0±1,1

12,3±2,8

0

10

3

21

11,3 20,5 <0,001****

TABLE 1. DMF INDEX AT THE BOTH GROUPS OF EXAMINEERS

DMF X
_

±σ min max X
_

1-X
_

2 “t” p

0-3

Over 10

1,0±1,1

12,3±2,8

0

10

3

21

11,3 20,5 <0,001****

Over 10
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(tabela 3, grafikon 1) kaj pogolem broj na
karies rezistentnite ispitanici so KEP-
X
_

±σ=1,0±1,1 (tabela 1) kade salivarniot Ph
iznesuva{e 7,4 (tabela 2).

Ovie rezultati se vo korelacija so
rezultatite na Twetman S. i sor. (21) i Simon
L. (20) koi govorat za pozitivna korelacija
me|u razli~nite nivoa na salivarni SM i
LB i karies aktivitetot.

Vo ovoj kontekst, Bratthall D. et al.
(3,4,5,6) i Leal S. C., Mickenautsch S.(16)
istaknuvaat deka ovie mikroorganizmi
interferiraat so inicijalnite kariozni
lezii, dietetskiot re`im (osobeno jagleno-
hidratnata sodr`ina) i oralnata higiena.

Becker et al. i Bowen W. H. (1, 2) smetaat
deka SM pretstavuvaat najva`niot etio-
lo{ki faktor na dentalniot karies kaj
~ovekot, dodeka LB se sekundarni prediz-
vikuva~i  na karies.

Kaj grupata na karies aktivni ispitani-
ci izmereni se poniski vrednosti na plun -
ko vniot pH vo odnos na grupata na karies
rezistentni ispitanici. Nivnata razlika e
statisti~ki signifikantna {to sekako
pretstavuva potvrda za vlijanieto na kise-
losta na plunkata vrz zastapenosta na SM i
LB vo plunkata, na pojavata na dentalniot
karies, no i predizvik za rasvetluvawe na
to~niot mehanizam na deluvawe.

els of SM–10-5 col./ml.saliva and LB–10-3

col./ml. saliva at caries resistant patients, where

salivary Ph was 6,52 (table 2). The significant dif-

ference in salivary pH at the both groups probably

is one more prove for the influence of the salivary

acidogenicity to the SM and Lb colonization and

dental caries incidence. Low salivary levels of SM

–10-5 col./ml. saliva and LB–10-3 col./ml. saliva at

caries resistant patients is an indicator for the asso-

ciation beetwen salivary colonization with both of

these microorganisms and dental caries prevalence

(chart 1).

In this context are the results from several past

examinations were we found a strong correlation

beetwen the salivary colonization with SM and Lb,

dental caries mobidity and diet-hygiene manners.

(11, 12) 

This is in corelation with the results of

Twetman S. et al. (21) and i Simon L. (20) who

found a positive corelation between different levels

of salivary SM and LB and the caries experience.

Bratthall D. et al.(3,4,5,6) and Leal S. C.,
Mickenautsch S. (16) think that these microorgan-

isms interface with initial caries lesion, diet (sugar

content), and oral hygiene. 

TABELA 2. pH NA PLUNKATA KAJ DVETE ISPITUVANI GRUPI 

KEP indeks n X
_

±σ min max X
_

1-X
_

2 “t” p

0-3

Nad 10

30

30

7,4±0,11

6,802±0,47

6,86

6,66

7,94

6,94

0,598 4,7 <0,001****

TABLE 2. SALIVARY pH AT THE BOTH GROUPS OF EXAMINEERS

DMF index n X
_

±σ min max X
_

1-X
_

2 “t” p

0-3

Over 10

30

30

7,4±0,11

6,802±0,47

6,86

6,66

7,94

6,94

0,598 4,7 <0,001****
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Namalen stepen na kolonizacija na
plun kata so SM i LB be{e determiniran kaj
ispitanicite so niski vrednosti na KEP
in deksot vo odnos na karies aktivnite is -
pi tanici, {to od svoja strana pretstavuva
in dikator za povrzanosta na stepenot na
kolonizacija na plunkata so ovie mikroor-
ganizmi i karies prevalencata.

Vo prilog na ova se rezultatite od dve
na{i studii, sprovedeni pred nekolku godi-
ni, vo koi si postavivme za cel da go odre-
dime stepenot na kolonizacija na plunkata
so Streptococcus Mutans i Lactobacillus kaj deca
so razli~en karies aktivitet, pri {to
be{e utvrdena jaka korelacija me|u zastape-
nosta na ovie mikroorganizmi vo plunkata,
karies morbiditetot, kako i higieno‡die-
tetskiot re`im. (11, 12)

Stepenot na kolonizacija na plunkata
so SM i LB, so primenata na sovremeni
testovi od strana na stru~ni lica (stomato-
lozi), kako i od samite pacienti po pret -
hod na stomatolo{ka edukacija, mo`e da se
primeni kako indikator vo determinirawe-
to na karies rizikot i izrabotkata na indi-
vidualen karies rizik profil.

Zgolemeniot broj na formirani kolo-
nii na Streptococcus muatns i Lactobacillus spe-
cies vo dentalniot plak i plunkata, kako i
naodite na mnogu nizok pH i CRT – Buffer
kapacitet na plunkata, se indikator za zgo-
lemen rizik od dentalniot karies. 

O~igledno e deka kolku porano go dija-
gnosticirame dentalniot karies tolku po -
kon  zervativni }e bideme vo negoviot tret-
man. Tokmu poradi toa od osobena va`nost e
determiniraweto na karies aktivitetot na
sekoja promena na tvrdite zabni tkiva i iz -
ra botka na individualen karies rizik pro-
fil za sekoj pacient, koj bazira na negovata
karies istorija, salivarniot klirens i
mik roflora, higieno-dietetskite naviki i
prisustvoto ili otsustvoto na primena na
fluoridni preparati. Analizata na ovie
podatoci }e ne dovede do pravilnata odluka
za soodvetna restavrativna procedura.
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Becker et al. and Bowen W. H. considered

that SM implicated as the most importanat etiolog-

ical agent of human dental caries, until LB is the

secondary causative agent (1, 2).

It is obvious that the big number of colony-

forming units (CFU) per ml. saliva of

Streptococcus muatns and Lactobacillus species in

dental plaque and saliva, low salivary pH and low

CRT – Buffer capacity of saliva are the indicators

for the increasing risk of dental decay.

In summary, we can confirm that the etiology

of dental caries is multifactoral and involves cario-

genic oral microflora, a susceptible host and a suit-

able substrate. Any attempt to fight with or control

dental caries must take into account the complex

interplay of numerous factors like educating all

individuals about the etiology of dental caries and

motivating them to take care of their own oral

health. At the same time it is our obligation to use

every possible preventive and therapeutic measures

(preparing a patient’s profile for susceptibility to

dental caries, removing all retentional sites in the

mouth, fissure sealing, sanation of dental caries

lesions and fissure filling); combination of fluoride

tretmant and recommendation for correct diet-

hygiene regim.
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