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 الخالصة
منها  6 جماميع، 7 مت تقسيم املشاركني اىل :مواد وطرائق العملتقييم كفاءة بعض املنظفات الفموية يف خفض مستوى األحياء اجملهرية املسببة للتسوس. ل :األهداف

بوعني وأربع أسابيع من استخدام املنظف لتقدير وبعد أس ،مت مجع عينات اللعاب عند زمن الصفر بنوع املنظف الذي تستخدمه وجمموعة واحدة كسيطرة سالبة. تعلم
بعد أسبوعني من معنويا mutans streptococci  مستوى اظهرت النتائج اخنفاض: النتائج .Lactobacillusو mutans streptococciمستوى 
 ارتفع مستوى كذلك  ة فرتة الدراسة.استمر عدد البكرتيا مرتفعا طيل Sanino و Amber يف جمموعة .SignalوCrestو Synsodyn و Zac استخدام

Lactobacillus  يف كل اجملاميع عدا جمموعة Zac   .معاجني االستنتاجات:بقي املستوى املنخفض للبكرتيا طيلة فرتة الدراسة Synsodyne وCrest  هي
متكنت  Zac كانت اقل تأثرا. فقط غسول  Lactobacillus بينما  mutans streptococci األفضل من بني املنظفات قيد الدراسة للسيطرة على أعداد

 من السيطرة على مستوى كال النوعني من البكرتيا.  
 

ABSTRACT 
Aims: This study aimed to evaluate the efficacy of some oral dentifrices in the reduction of cariogenic 

organism levels. Materials and Methods: The volunteers were divided into7 groups; 6 of them labeled 

with the type of dentifrice they use, plus one negative control. Saliva samples were collected at the 

baseline, after 2 and 4 weeks of dentifrice application to estimate mutans streptococci and lactobacillus 

levels. Results: Mutans streptococci level significantly declined after 2 weeks of zac, synsodyne, crest 

and signal use. In Sanino and amber group the elevated bacterial level remained throughout experi-

mental period. The lactobacillus number increased in all groups except in zac there was a continuous 

decrease throughout the study. Conclusions: Synsodyne and crest toothpastes were the most effective 

among the tested dentifrices used to adjunct mutans streptococci count but lactobacillus was less af-

fected. Only zac rinses were able to control the levels of the two bacterial types.  
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INTRODUCTION 

Dental plaque is a diverse community 

on the tooth surface consisting of an acid 

producing bacterial film. Specifically, bac-

teria, within the plaque, are acidogenic as 

they produce acid when metabolizing fer-

mentable carbohydrates. These acids dif-

fuse into the porous subsurface enamel or 

dentine, dissociate to produce hydrogen 

ions which are readily dissolve the calci-

um phosphate minerals freeing calcium 

and phosphate into solution which diffuses 

out of the teeth. This process is known as 

demineralization and if not halted via re-

mineralization it eventually becomes a 

frank cavity.
(1-3)

 The microbial traits 

strongly associated with caries incidence 

include the ability to sustain production of 

acids at low pH levels leading to deminer-

alization. The ability to form and use ex-

tra-and intracellular stored polysaccharide 

to aid the continuous acid production; and 

the ability to form a water- insoluble glu-

can which helps the microbial accumula-

tion in the plaque.
(4)

 Mutans streptococci 

(MS) possess all of these virulent traits 

which support their role as chief pathogen 

in dental caries and gain with lactobacillus 

(LB) a selective advantage over other oral 

bacteria.
(4,5)

 MS have been associated with 

early demineralization while LB are impli-

cated more within lesion progression and 
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cavitations and their presence increases the 

risk of decalcification, hence, their count 

is important in making up the "Risk Pro-

file" of patient.
(6,7)

 The strategies of cario-

genic biofilm management include plaque 

elimination by home care; reduction of 

fermentable carbohydrate and introduction 

of fluoride. The practice of tooth brushing 

twice daily (in addition to flossing) is the 

standard routine suggested by the Ameri-

can Dental Association (ADA) to effec-

tively preserve good oral health. It is high-

ly correlated with the level of bacteria, in 

that it maintains the desired balance of 

bacterial repopulation on tooth surface. 
(1,2,8)

 The cooperative effect of brushing 

and use of toothpaste containing antimi-

crobial agents has been suggested as one 

possible method to improve the efficacy of 

mechanical tooth cleaning to offer oral 

health benefits. The restraining of chemi-

cal and/or physical damage of teeth or 

gum can be aided by the removal of haz-

ardous dental biofilm, dental caries pre-

vention, inhibiting microbial aggregation 

and slowing their multiplication and endo-

toxin release, also reduce the contamina-

tion of toothbrushes.
(9-12) 

The efficacy of 

any dentifrice is directly proportional to its 

effect on oral microflora implicated in oral 

disease. The addition of new compounds 

should raise concerns that new clinical 

trials are required to allow continued vali-

dation of the products effectiveness.
(1,13) 

Therefore, this study was designed to 

evaluate the efficacy of some oral denti-

frices which will be helpful for both den-

tists and specialists to choose the denti-

frices that reduce cariogenic organism lev-

els and give the highlights of information 

about some aspects that play a role in the 

incidence and progression or in the treat-

ment and restriction of dental caries. 

 

MATERIALS AND METHODS 
1.  Dentifrices: Six commercial dentifrices 

were randomly purchased from a public 

pharmacies in Mosul City. The composi-

tion with an active ingredient and manu-

facturer company with the origin are 

given in Table (1). 

 

 

Table (1): The composition of dentifrices used in the present study as listed on packages. 

Dentifrice Composition Active ingredient Origin 

Signal Calcium carbonate, water, sorbitol, hydrated 

silica thickener, sodium lauryl sulfate, sodium 

monofluorophosphate, sodium carboxymethyl, 

cellulose, trisodium phosphate, sodium saccha-

rine, calcium glycerophosphate formaldehyde 

Fluoride 1450ppm, cal-

cium glycerophosphate 

England 

Crest Polyethylene glycol, water, sorbitol, hydrated 

silica, tetrapotassium pyrophosphate, sodium 

lauryl sulfate, sodium fluoride, disodium pyro-

phosphate, xanthan gum, aroma cellulose gum, 

carbomer (carbomyl or sodium fluoridecarbo-

myl), sodium saccharin, Triclosan glycerine, 

limonene, CI77891, CI 74160, CI 24260  

Sodium Fluoride 

1450ppm 

Germany 

Synsodyne Potassium nitrate, sodium fluoride Potassium nitrate 5% 

sodium fluoride 0.23% 

(1450ppm) 

United 

kingdom  

Sanino Calcium carbonate, water, sorbitol, silica, Poly-

ethylene glycol-8, sodium lauryl sulfate, sodium 

monofluorophosphate, cellulose gum aroma, 

sodium saccharin, sodium propylparaben, limo-

nene 

 Turky 

Amber Ingredients not included Fluoride Iraq 

Zac Chlorhexidine, Sodium fluoride 0.12% Chlorhexidine 

digluconate, 0.05% So-

dium fluoride 

Syrian  
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2. Culture Media: Mitis Salivarious 

Agar (MSA) and Rogosa agar were 

prepared according to Diffco manual 

(1998) 
(14)

 and used for the enumera-

tion of MS and LB respectively. 

3. Participants: Seventy volunteers (av. 

age= 17 years) were divided into 7 

groups, 6 of them were labeled with 

the type of dentifrice they use plus 

one negative control (brush with wa-

ter). They were advised to brush their 

teeth 3 times daily after the main 

meal during the study period, the 

mean DMFT was recorded as fol-

lows:  

Signal group: 3   3   1   7  , Sanino 

group:   5   5   1   11, Crest group:   0   

0   10   10, Zac group: 1  2   2   5, 

Amber group :   4   6   1   11,  Synso-

dyne group:   5   1  0   6, Control 

group: 2   4   5   11. 

It was ensured that all participants 

will not take antibiotics during study 

periods.  

4. Samples: 0.2 ml of saliva beneath the 

tongue was collected from each par-

ticipant using a sterile needle–free sy-

ringe to estimate the levels of MS and 

LB at the baseline and after 2 and 4 

weeks of a dentifrice application and 

labeled as period 0 (P0) , period 1 

(P1) and period 2 (P2) respectively. 

5. Bacterial enumeration: Obtained sali-

va was decimally diluted in sterile 

normal saline until 10
-4

, 0.1 ml of the 

last dilution was spread on MSA and 

Rogosa agar using sterile L-shaped 

glass rod. All plates were incubated in 

anaerobic candle jar at 37ºC for 48 hr. 

and colonies were counted. The fol-

lowing score was followed to refer to 

bacterial counts:  

*Mutans streptococci (MS) scoring: 

0= very low colonies detected, 1= < 

10
5
 cfu 

2=> 10
5
 but < 10

6
 cfu, 3= > 10

6
 cfu 

*Lactobacillus scoring (LB): 0= very 

low colonies detected, 1= ≈ 10
3 
cfu, 

2= ≈ 10
4
 cfu, 3= ≈ 10

5 
cfu. 

6.   Statistical analysis: the results were 

analyzed using Mann- Whitney test at 

p value ≤0.05. 

 

RESULTS 
An overview of the results illustrated 

in Figure (1) and (2) showed that in all 

dentifrices groups MS were more affected 

than LB. The level of MS was high in the 

control group throughout the experimental 

periods.

 

 

                    

Figure (1): The percentages of mutans streptococci score during study periods. 
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Figure (2): The percentages of lactobacillus score during study periods. 

 

The reduction of MS level from score 

3 to score1 after 2 weeks of synsodyne 

use with a p value of 0.04 was noted and 

remained limited after 4 weeks of use. 

Also, there was a decline in MS level 

from score3 at P0 to score0 at P1 after 

zac and crest use with significant differ-

ences from control group (p=0.01, 0.02 

respectively), whereas at P2 the bacterial 

count raised to score 2 but remained less 

than baseline with no significant differ-

ences from control group. Statistical dif-

ferences were observed in the reduction 

of MS level in signal group after 2 weeks 

of use, but there was an increase after4 

weeks with no significant differences 

from control. In contrast there was a sig-

nificant increase in bacterial count in sa-

nino group after 2 weeks and remained 

high even after 4 weeks of use. Also in 

amber group, the elevated bacterial level 

remained throughout the experimental 

period with no statistical differences from 

the control group.  

In respect to LB levels, the differ-

ences in the bacterial level among groups 

were different from the fashion of MS. At 

P1 the LB number decreased only in zac 

group while increasing in all groups. Sig-

nificance was evident only in sanino 

group. At P2 the elevated LB level re-

mained in signal, crest and amber group, 

while in sanino group it decreased from 

that of P1 but still higher than P0. In zac 

group the LB level continuously de-

creased after 4 weeks of use with no sig-

nificant variations between any group 

with the control. Table(2) expresses the 

action of the dentifrices ingredients used 

in this study. 

 
Table (2): The action of dentifrices ingredients. 

Component Action 

Calcium carbonate, Calcium pyrophosphate, Silica Abrasive agents 

Carboxy methyl cellulose, Hydroxy  methyl cellulose, 

Silica thickeners, Xanthan gum 

Gelling or binding agents 

Sodium lauryl sulfate(SLS) Surfactant 

Glycerol, water, Polyoxy ethyl glycolester Humectants 

Formaldehyde Preservative 

Sodium saccharin, Sorbitol Sweeteners 

Sodium fluoride, Sodium fluorophosphates Provide ionic fluoride 

Chlorhexidine , Triclosan, Limonene Antimicrobial agents 

Potassium nitrate Nerve fiber transmission blocking 
(Stamm, 2007; Davies et al., 2010). 
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DISCUSSION 
Saliva sample was collected for bac-

terial count, because it represents the mi-

crobial oral load and their average colo-

nization in the dentition. On the other 

hand, plaque samples represent only sin-

gle site and there is a wide variation in 

bacterial numbers among different tooth 

surfaces, as well as the collection of 

plaque mass is difficult, time consuming 

and one can easily miss a key area when 

collecting the sample. Therefore, litera-

ture supported the reliability of using sa-

liva as a referent value in epidemiological 

studies for giving better data than dental 

plaque. 
(15, 16)

 

Because oral cavity infections are 

significant in individual's health, modern 

toothpastes and mouthrinses were invent-

ed to aid in the removal of foreign parti-

cles and food substances, cleaning the 

tooth and routine control of bacterial 

plaque. Thus ingredients possessing an-

timicrobial activity are included in sever-

al toothpastes.
 (8, 17,18) 

 

According to the listed data, we con-

clude that synsodyne and crest tooth-

pastes, and zac rinses are the best denti-

frices used to adjunct MS count as they 

can keep its level lower than the baseline; 

while the overview of the products' effect 

on LB indicate that this microorganism is 

less affected as its count remained high. 

Therefore, the dentifrice does not neces-

sarily have the same effect upon the two 

bacterial types, except zac rinses where 

LB count decreased in P1 and more de-

creased at P2.  

Several researches have reported that 

the application of dentifrices will be ef-

fective against cariogenic oral microflora 

especially MS but the effect on LB is 

confused. Lima and others
(19)

 recorded a 

significant reduction in MS level in CHX 

and NaF plus CHX groups, but consider-

ing all groups with related to LB, there 

was no significant reduction probably 

because it was hidden in habitats not af-

fected by these products as they observed 

among irradiated patients. In vivo study
(6)

 

showed that long– term use of fluoride 

affect the salivary level of MS but not of 

LB and supposed that LB might have a 

good resistance to fluoride.  

CHX is the most successful antibacte-

rial therapy against supragingival and 

subgingival bacterial communities; daily 

use of this agent for two weeks can mark-

edly reduce the cariogenic bacteria in 

mouth and prevent its recolonization for 

3–6 months, so it may be employed as 

adjunct in patients with high caries activi-

ty and high count of MS.
(2, 7)

 

The most common effective agents 

recommended by WHO, ADA and FDI 

are fluoride and triclosan, and regular 

evaluation of the efficacy of fluoridated 

toothpastes by the private laboratory has 

been recommended by WHO.
(12)

 Various 

fluoride forms such as amine fluoride, 

sodium fluoride, and sodium monofluor-

ophosphate have been used in toothpaste 

formulations. A systemic review con-

cluded that they were equally preventing 

caries and the effect is concentration de-

pendent.
(10) 

Fluoride can prevent and ar-

rest caries by inhibiting demineralization 

and enhancing remineralization by form-

ing a low solubility veneer and inhibiting 

bacterial metabolism after diffusing into 

the bacteria as hydrogen fluoride. 
(2)

  

Leyster et al.,
(8) 

failed to support the 

hypothesis that fluoride is an essential 

ingredient in an antimicrobial dentifrices 

as the non fluoridated and two of the 

fluoridated toothpastes had the largest 

average inhibition zone with no statistical 

differences. This agrees with our results 

as we found that toothpastes having just 

fluoride as the sole active ingredient had 

less effect than crest toothpaste which 

contain, in addition to, triclosan, SLS and 

limonene as an antibacterial agent. This 

was also proved by a previous in vitro 

study.
(12) 

Other in vivo studies
(20)

 on sev-

eral toothpaste brands containing triclo-

san, fluoride and herbal components out-

lined conclusions that some toothpastes 

significantly increase bacterial saliva 

count; a toothpaste containing the two 

antimicrobials NaF and triclosan had 

more reduction in oral microflora than 

non triclosan– containing toothpastes or 

with NaF alone.  

Triclosan is incorporated into fluori-

dated dentifrices to enhance the anticaries 

potential of fluoride in reducing su-

pragingival plaque.
(3) 

It inhibits the 

growth of a wide range of microorgan-

isms and prevents acid production, there-
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by provides preventive effect on the 

enamel demineralization.
(13,21)

 Owing to 

its lipophilic nature, it is absorbed to the 

lipid portion of the bacterial cell mem-

brane, then inhibiting the enzyme enoyl– 

acyl carrier protein reductase blocking 

lipid biosynthesis and leading to growth 

inhibition or cell lysis.
(21,22) 

 

Crest toothpaste also contains sodium 

lauryl sulfate, an anionic detergent, pos-

sessing considerable antimicrobial prop-

erties that reduce plaque growth.
(23) 

Also 

contains limonene, a component of Mela-

leuca alternifolia (Tea Tree Oil), which is 

a popular natural topical antiseptic in-

cluded in toothpastes as an antimicrobial 

agent to help in reducing plaque regrowth 

or plaque organisms vitality, preventing 

MS adhesion, gingivitis and halitosis.
(24)

 

Potassium based toothpastes provide 

measurable sensitivity reduction through 

two weeks of twice daily use. Potassium 

nitrate is considered a superior desensi-

tizer of nerve fibers in the dentinal tu-

bules since it provides potassium ion 

which blocks neutral transmission for up 

to four weeks. Its mechanism of action 

hovers on oxidizing effect or blocking 

tubules by crystallization, it also reduces 

dentinal sensory nerve due to its depolar-

izing activity.
(10, 25,26)

 

In the present investigation, the most 

beneficial advantage of the toothpaste use 

was in a group having the lowest decayed 

teeth (crest and zac), while in the groups 

with more decayed teeth and largest 

DMFT (sanino and amber) the benefits 

was less as they suffer from highly ele-

vated cariogenic activity than crest and 

zac group. This fact gives an additional 

explanation for why crest and zac group 

displayed more response to the anticario-

genic effect of their dentifrices. Even 

though, the decayed teeth were more than 

the filled teeth in synsodyne group, this 

toothpaste displayed relatively high effec-

tiveness in controlling the MS level, so 

we considered it the most useful one. 

In addition to the antimicrobial agents 

included in oral dentifrices, diet composi-

tion and fermentable carbohydrates and 

practice of sound oral care ultimately 

play an important role in factors contrib-

uting to oral disease
(8)

,but despite these 

counsels and improved dental care, dental 

caries remains a pandemic condition, 

hence the adjunctive therapies are neces-

sary and even greater research must be 

done on the products .
(2) 

Finally, the in-

heritance effect, psychological upset and 

stress hormones, all these factors remain 

the main adjunct for teeth and oral health. 

Also, person perseverance on constancy 

brushing just when he/she has a toothache 

or during the period of treatment and vis-

iting the dentist. 
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