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Abstract: Thirty Albino mice (divided into 5 groups) were selected to study the effect of Probiotic

bacteria (Lactobacillus rhamnosus) on the level of streptococcus mutans. The groups were fed according

to a special regimen. Saliva and plaque samples were collected from the teeth of each mouse using the

tips of sterile wooden toothpicks. After one week, each mouse was infected with streptococcus mutans

bacteria collected from deep carious cavity of a recently extracted badly decayed molar tooth of a patient

with high caries index. The level of S.mutans was found to be significantly decreased in group I, II and

III. We also found that the level of yeast fungi was significantly decreased in group III (Lactobacillus

rhamnosus containing). Thus we conclude that yogurt containing probiotic bacteria has a significant effect

on decreasing the percentage of cariogenic bacteria.
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INTRODUCTION

The reduction of dental caries in children

consuming milk fermented by the probiotic bacterium

Lactobacillus rhamnosus (L. rhamnosus) has been

documented. Therefore, the search for an effective

caries preventing probiotic microorganisms appears to

be a promising research avenue.[1]

An increasing number of products containing

probiotic bacteria are available and used by consumers.

Probiotics are live microorganisms that when

administered in adequate amounts, confer a health

benefit on the host. The most commonly used strains

b e lo n g  to  th e  g e n e r a  L a c t o b a c i l l u s  a n d

Bifidobacterium , genera that are commonly found in[2]

the oral cavity, including carious lesions . Numerous[3 ]

studies have been performed with different probiotic

bacteria in the intestine, as the same Lactobacillus

species are found on both rectal and oral mucosa and

most of the probiotic products are consumed orally, it

is feasible that the consumed probiotic bacteria also

attach to oral surfaces .[4]

Different microorganisms elicit widely divergent

effects in the gastrointestinal tract, including an

influence on the mucosal immune system . Whereas[5]

most bacteria are potentially dangerous for the mucosal

homeostasis and activate deleterious immunologic

responses, the so-called probiotics do not have this

effect . Probiotics are a group of bacteria in which the[6]

Lactobacilli and Bifidobacteria are the most prominent

members, and it is claimed that they have anti-

inflammatory properties. Accordingly, such Probiotic

bacterial strains protect against experimental colitis in

rodents  and against exacerbations of inflammatory[7 ,8 ]

bowel disease and topical allergy in human patients .[9 ,10]

In agreement, food supplements specifically enhancing

the growth of probiotic bacteria are widely recognized

to be beneficial in a variety of inflammatory

conditions, including inflammatory bowel disease. Thus,

in contrast with most microorganisms, some probiotic

bacteria are capable of impairing the immunologic

reaction to their mucosal response in particular and

have a dampening effect on the adaptive immune

system in general. The immunologic details by which

probiotic bacteria exert their immunosuppressive

activity remains very poorly understood .[11]

Lactobacillus rhamnosus (L. rhamnosus) is a probiotic

bacterium that was originally considered to be a

subspecies of L. casei, but later genetic research found

it to be a species of its own. L. rhamnosus inhibits the

growth of most harmful bacteria in the gut. It is used

as a natural preservative in yogurt and other dairy

products to extend the shelf life. Some studies have

been done on its in vivo effects .[12]

Wei, 2002 adherence studies showed that both

fermented and unfermented immune milk could

significantly inhibit the adherence of Streptococcus

mutans (S. mutans), as could normal Lactobacillus

rhamnosus GG, (LGG)-fermented milk. Thus, it may

be beneficial to combine immune milk and LGG, as

LGG is also known to inhibit the growth of cariogenic

streptococci by producing antistreptococcal substances.

The inability of LGG to ferment sucrose or lactose 
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greatly increases its potential as a good probiotic

against cariogenic streptococci, particularly if combined

with IgG antibodies against S.mutans and S.

sobrinus .[13]

In the present study, we examined (i) the inhibitory

e ffec ts  o f  L a cto b acillus rh a m n o su s  agains t

Streptococcus mutans; (ii) the inhibitory effects of

commercially available yogurt, including yogurt

containing Lactobacillus rhamnosus, against S. mutans;

and (iii) the effect of Lactobacillus rhamnosus

containing yogurt on the oral carriage of mutans

streptococci.

MATERIALS AND METHODS

Animal Study: A total of 30 adult male albino of

average age 4-6 month and average weight 50-150 gm

were used in this study. All rats were supplied from

the same breeding house at the same conditions of

temperature and humidity in animal housing of the

NRC. The animals were placed under supervision of

well trained technician. The handling of the animals

was carried out to a high standard regarding their

cleanliness, cage washing, and ventilation and feeding.

The animals were divided into five groups

incubated in a special incubator and subjected to their

food addlibitium.

The groups were feeded according to the following

regimen shown in table ².

Saliva and plaque samples were collected weekly

from the teeth of each mouse using the tips of sterile

wooden toothpicks. The tip with sample was placed in

2.0 ml of 0.05 M sterile phosphate buffer (pH 7.3). 

In vitro Study: Each flask containing the saliva and

plaque samples was vortex for 1 minute to obtain a

uniform suspension. Samples were diluted in a decimal

series (10  to 10 ) in 0.05 M phosphate buffer, pH-1 -9

7.3. Aliquots of 1ml of each dilution were inoculated

in Bacitracin Sucrose Agar – SB (Difco) for S.mutans.

The plates were incubated for 48hour anaerobically

using Gen Kits in Oxoid jar for 48 hour at 37 C.o

Table 1: Food regimen classification

Group NO (n=6) Types of food

² Original food + Yogurt

²² Original food + Yogurt + sugar

²²² Original food + Yogurt + sugar +

Probiotic bacteria

²V Original food + sugar

V Original food only

After one week, each mouse was infected with

streptococcus mutans bacteria collected from deep

carious cavity of a recently extracted badly decayed

molar tooth of a patient with high caries index, (The

soft caries, which was excavated and collected from the

tooth using dental excavator, was cultured).

Lactic acid bacteria count was enumerated

according to Elliker et al, . Plates were incubated at[14]

37C for 48 hrs. LC agar  was used to enumerate[5]

Lactobacillus rhamnosus at 27 C for 72 hrs

anaerobically using Gen Kits in Oxoid jar, while yeast

were counted on malt extract agar (Difco).

Cultures and Media:

Bacterial Strains: 

C Lactobacillus delbreuckii ssp bulgaricus and

Streptococcus thermophilus (to manufacture of

yogurt) obtained from Chr. Hansen, Lab-Denmark. 

C Lactobacillus rhamnosus B-445 from National

Regional Reserch Laboratory, Illinois, (NRRL),

USA.

C Streptococcus mutans: isolated from a recently

extracted badly decayed molar tooth of a patient with

high caries index on specific media (Bacitracin

Sucrose Agar – SB (Difco)).

Preparation of Yoghurt: Fresh cow milk (8.6% solid not

fat, 3.3% fat) was heated to 90 °C for 10 minutes, and

then cooled to 40°C. Yoghurt starter (Str. thermophilus +

L. bulgaricus) was inoculated at 2% level

(volume/volume). And it was inoculated with 2%

Lactobacillus rhamnosus.

Histopathological Study: Albino mice were scarified

after 30 days. The lower jaws of the mice were

dissected, defleshed and prepared for examination; the

specimens were fixed in 10% natural buffered formalin.

Tissue were then decalcified in 20% ethylenediamine-

tetra acetic acid (EDTA) at pH 7 and changed every

week for ten weeks till decalcification was completed.

After decalcification, the specimen were dehydrated

in ascending grades of ethanol, infiltrated in xylene,

embedded in paraffin, sectioned at thickness of 4 Um

and then stained with Hematoxyline and eosin stain

(H&E) by standard technique  to study the[1 5 ]

histological changes in bone and tissues.

RESULTS AND DISCUSSIONS 

Results: From table 2 and figure 1, we noticed that the

level of S.mutans at 0 times is comparable between the

five groups as a normal flora, while the level of

S.mutans significantly decreased after one week in

group1,2 and 3. After the second week there was an

increase in the S.mutans level. At third week the log

count of S.mutans became zero in group 1, 2 and 3.
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On the contrary the level of S.mutans significantly

increased in group 4 and 5 throughout the whole time

period of the study.

From table 3 and figure 2: we noticed that the

level of lactic acid bacteria at 0 times is comparable

between the five groups as a normal flora. While the

level of lactic acid bacteria significantly increased after

one week to the end of the fourth week in group1and2.

In group 3 there was the highest increase in the log

count of the bacteria. In group 4 and 5 there is no

significant changes in the log count of lactic acid

bacteria through all the time of the study.

From table 4 and figure 3: we noticed that the

level of yeast and fungi at 0 times is comparable

between the five groups as a normal flora. After the 1st

and 2  week we noticed that the log count of yeastnd

and fungi was significantly increased for all groups.

Group 2 and 4 had the highest level of log count of

yeast and fungi in all times. On the contrary, yeast and

fungi completely disappeared in group 3.

In table 5, the L.rhamnosus strains present in

group 3 through all the time of the study.

Histological Results: The histological sections from the

controlled group as will as the other examined groups

showed normal architecture of the periodontal tissues

and alveolar bone tissues, the periodontal ligament

show intact collagen fibers normally arranged in a

wavy course from cementum to bone, fibers were

lightly packed with some blood vessels which were

surrounded by loose connective tissues. Blood vessels

appeared more localized adjacent to the bone surface.

Alveolar bone surrounding the roots of teeth exhibited

normal architecture with smooth and regular surfaces,

normal size and shape of marrow cavities and abundant

number of osteocytes (Fig. 4 and 5).

Discussion: Lactobacillus rhamnosus is a probiotic

bacterium that was originally considered to be a

subspecies of L. casei, but later genetic research found

it to be a species of its own. L. rhamnosus inhibits the

growth of most harmful bacteria in the gut. Wei

adherence studies showed that both fermented and

unfermented immune milk could significantly inhibit

the adherence of S. mutans, as could normal LGG-

fermented milk . The inability of LGG to ferment[13]

sucrose or lactose greatly increases its potential as a

food probiotic against cariogenic streptococci,

particularly if combined with IgG antibodies against

S.mutans and S.sobrinus.

We noticed that the level of S.mutans at 0 times

is comparable between the five groups as a normal 

flora, while the level of S.mutans significantly

decreased after one week in group1, 2. This may be

due to effect of Str. thermophilus which present in

yogurt. In group 3 there was the highest decrease in

the log count of the bacteria, this is due to the effect

of feeding the experimental mices with yogurt

containing Lactobacillus rhamnosus bacteria and this

results was in agreement with Wei  and Nase, et al .[13] [1]

We infected the mices with S. mutans after the first

week. After that at the second week there was an

increase in the S.mutans level. At third week the log

count of S. mutans became zero in group 1, 2 and 3

due to the continuous use of yogurt containing L.

Rahmnosus without washing the mices mouth. In group

4 and 5 which were not feeded with yougart the level

of Streptococcus mutans is significantly increased and

this results were in agreement with Ahola et. al.,  and[16]

MAEDA et. al  who stated that the administration of[17]

a dairy product containing L. rhamnosus appeared to

reduce the risk of dental caries in a randomized,

double-blind, placebo-controlled trial. This trial

demonstrated reduced levels of dental caries and lower

mutans streptococcal counts in probiotics patients after

seven months of administration.

We noticed that the level of lactic acid bacteria at

0 times is comparable between the five groups as a

normal flora . While the level of lactic acid bacteria[18]

significantly increased after one week to the end of the

4  week in group1, 2. This is due to feeding on yogurtth

which containing two strains of lactic acid bacteria. In

group 3 there was the highest increase in the log count

of the bacteria due to the same feeding protocol while

the yogurt in this group contains additional strain of L

rahmnousus. While in group 4 and 5 there is no

significant changes in the log count of lactic acid

bacteria through all the time of the study.

We also observed that the level of yeast and fungi

at 0 times is comparable between the five groups as a

normal flora. After the 1  and 2  week we noticed thatst nd

the log count of yeast and fungi was significantly

increased for all groups. Group 2 and 4 had the highest

level of log count of yeast and fungi in all time due to

continuous feeding of sugar which used as a nutrient

for yeast . On the contrary, yeast and fungi[19]

completely disappeared in group 3 due to the effect of

L.rahmousus bacteria on the growth of yeast and

fungi . Thus, in conclusion that it may be beneficial[19]

to combine immune milk and LGG, as LGG is also

known to inhibit the growth of cariogenic streptococci

by producing antistreptococcal substances .[10]

The Histopathological sections of the jaws of the

experimental mices showed showing regular bone

trabeculae surrounded by little amount of fibrous 
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Table 2: The mean and standard deviation log count of Streptococcus mutans in CFU/m l in the different groups during the different time

period.

Time Group ² Group ²² Group ²²² Group ²V Group V

0 h 2.32 ± 0.1 2.1 ± 0.08 2.4 ± 0.3 2.9 ± 0.2 1.9 ± 0.1

1 week 1.515 ± 0.2 1.9 ± 0.2 1.1 ± 0.2 2.9 ± 0.1 2.8 ± 0.2

2 weeks 2.1 ± 0.05 2.5 ± 0.1 1.4 ± 0.1 4.1 ± 0.15 3 ± 0.5

3 weeks 0 0 0 8.1 ± 0.5 7.1 ± 0.7

4 weeks 0 0 0 9.2 ± 0.2 8.1 ± 0.2

Table 3: The mean and standard deviation log count of Lactic acid bacteria in CFU/ml in the different groups during the different time period.

Time Group ² Group ²² Group ²²² Group ²V Group V

0 h 3.45± 0.7 3.1± 0.1 3.4± 0.5 3.1± 0.9 2.9± 0.05

1 week 9.8± 1.2 10± 2.5 11.2± 0.6 3.1± 0.7 2.9± 0.05

2 weeks 10.9± 0.9 11.5± 2.0 12.2± 0.4 3.5± 0.6 3± 0.1

3 weeks 11.1± 0.9 11.7± 1.8 12.4± 0.5 3.4± 0.6 2.8± 0.8

4 weeks 11.6± 0.6 12.4± 2.2 12.9± 0.6 3.6± 0.1 3.1± 0.8

Table 4: The mean and standard deviation log count of Yeast fungi in the different groups during the different time period.

Time Group ² Group ²² Group ²²² Group ²V Group V

0 h 1.2± 0.05 1.1± 0.05 1.3± 0.08 1.4± 0.03 1.1± 0.05

1 week 2.1± 0.07 3.2± 1.0. 1.7± 0.05 3.1± 0.9 1.9± 0.06

2 weeks 2.4± 0.09 3.1± 0.2 1.3± 0.05 3.5± 0.6 2.2± 0.08

3 weeks 2.3± 0.02 3.5± 0.1 0 3.4± 0.7 2.1± 0.07

4 weeks 2.2± 0.05 3.2± 0.1 0 3.6± 0.05 2± 0.08

Table 5: The mean count of L.rhamnosus bacteria in CFU/ml in the different groups during the different time period.

Time Group ² Group ²² Group ²²² Group ²V Group V

0 h 0 0 0 0 0

1 week 0 0 4.3± 1.5 0 0

2 weeks 0 0 3.9± 0.9 0 0

3 weeks 0 0 4.4± 0.1 0 0

4 weeks 0 0 4.7± 0.1 0 0

Fig. 1: Histogram showing the mean and standard deviation log count of Streptococcus mutans in CFU/ml in the

different groups during the different time period.
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Fig. 2: Histogram showing the mean and standard deviation log count of Lactic acid bacteria in CFU/ml in the

different groups during the different time period.

Fig. 3: Histogram showing the mean and standard deviation log count of Yeast fungi in the different groups

during the different time period.
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Fig. 4: A photomicrograph of H&E stained section in

mandibular bone of mouse (control tissue)

showing normal regular bone trabeculae

surrounded by normal fibrous connective tissue

and muscle cells. Note the bone containing

entrapped osteocytes (H&E x 100).

Fig. 5: Photomicrograph of H&E stained section in

mandibular bone of mouse (tested tissue)

showing regular bone trabeculae surrounded by

little amount of fibrous connective tissue and

increased muscle cells. 

connective tissue and increased muscle cells. There was

no evidence of inflammatory changes. MAEDA. et. al

also stated that from the viewpoint of periodontal

diseases, it has been suggested that L. salivarius

decrease the risk of periodontal disease by eliminating

black-pigmented anaerobic rods (BPARs) which have

been suspected to play a role in periodontal disease.

Yogurt may suppress the number of mutans

streptococci in saliva and improve halitosis .[17]

Thus, we conclude that it may be beneficial to

combine immune milk and L.rahmousus, as LGG is

also known to inhibit the growth of cariogenic

streptococci by producing antistreptococcal substances.
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