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ABSTRACT

Purpose The aim of study was to evaluate antibacterial effect of Rosemarinus officinalis 
extract on Streptococcus Mutans in group of Egyptian children in comparison with 
gold standard chlorhexidine.  Subjects and Methods: Total of 40 Egyptian children 
with no sex predilection included in this study. Children’s ages ranged from 6 to 12 
years. Children divided into 2 groups A and B. Group A (experimental group): 
20 children instructed to rinse with 5ml of R. officinalis extract twice per day for 2 
weeks 30 seconds/rinse. Group B (control group): 20 children instructed to rinse 
with 5ml of Chlorhexidine (0.12 %) twice per day for 2 weeks 30 seconds/rinse.  
Results: In both groups there was statistically significant reduction in Streptococcus 
Mutans counts were obtained but the reduction was found slightly higher in chlorhexidine 
group. Conclusions: The use of Rosmarinus officinalis extract in children is safer than 
chlorhexidine because rosemary is natural herb that does not contain any chemicals. 

INTRODUCTION

Dental caries is the most prevalent disease of humans which results 
from cycles of demineralization and remineralization, and depends on 
lifestyle(1).

Dental caries is characteristically cumulative and becomes complex 
by time, caused by Streptococcus Mutans bacteria(1). Pain caused by 
caries can affect children’s concentration in schools and thus their 
quality of life(2). 
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Mouthwashes are a commonly used tool used to 
achieve therapeutic intervention to all surfaces of 
the mouth, including interproximal surfaces. These 
mouthwashes are able to prevent bacterial adhesion, 
colonization of bacteria and its metabolic activity 
which affect the growth of bacteria. Mouthwashes 
eliminate the need for manual interventional 
procedures and the timing of the procedure can also 
be regulated (3).  

Phytotherapy in pediatric dentistry considers 
medicinal plants safer than conventional treatments 
and chemical medicaments and have fewer adverse 
effects thus, the tendency to use medicinal plants for 
children has increased (4).

Rosmarinus officinalis plant (R. oficinalis) is 
from the Lamiaceae family, also called the mint fam-
ily, the rosemary extract has antibacterial, antioxi-
dative and antifungal properties(5). It was found that 
the hydroalcoholic extract of R. officinalis showed 
effectiveness against oral plankton bacteria like 
Streptococcus Mutans, involved in oral biofilm for-
mation. The field of phytotherapy using medicinal 
plants is vast, and involves many purposes, includ-
ing use in the oral healthcare profession(6).

MATERIALS AND METHODS

Materials used in the study:  Rosmarinus offici-
nalis extract made from rosemary leaves (Commer-
cially available as a product of American Garden 
Company, New York, U.S.A), used as mouthwash 
placed in hermetically sealed bottles and kept at the 
refrigerator, chlorhexidine mouthwash (Hexitol, 
0.125%; Adco, Cairo, Egypt) was used in this study, 
Mitis Salivarius Bacitracin (MSB): plate supplied 
with sucrose to selectively isolate oral streptococci 
and inhibit any other micro-organisms (Fig.1). 

 Case Selection: Ethical approval was obtained 
from the Research and Ethics committee of the 
Faculty of Dental Medicine of Al-Azhar University 
(Girl’s branch), Cairo – Egypt, the study was 
explained to all the participants’ guardians, and they 
signed informed consent denoting their agreement 

to participate in the study. Also, verbal consent from 
the children has been obtained. The children were 
selected from orphanages in Nasr City and Maadi, 
their ages ranging from (6 to 12) years.                  

Inclusion Criteria (7):

• Children’s ages were between 6 and 12 years 
old, and they were in physically good health.

• No history of wearing fixed or removable 
orthodontic appliance or removable prosthesis.

• Mixed dentition age.                                                                                                      

• Decayed-Missing-Filled (DMF) and (def) >4 
(high caries index), high caries risk assessment 
was done using Caries-risk Assessment Tool 
(CAT) (8).

Exclusion Criteria (7):  

• Children with oral or systemic diseases.

• History of recent administration of antibiotic 
(previous 2 weeks).

• History of recent antimicrobial mouthwash use 
(previous 12 hours).

• History of recent treatment with fluoride in the 
past 2 weeks.

Figure (1) Mitis Salivarius Bacitracin Agar Base.
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Methods:

A total of 40 Egyptian children were randomly 
divided into two groups A and B, with twenty 
children in each group. Group A (Experimental 
group) Twenty children, children were instructed to 
rinse with 5ml of R. officinalis extract twice per day 
for two weeks with an average of thirty seconds/
rinse. Group B (control group) Twenty children, 
children were instructed to rinse with 5ml of 
Chlorhexidine mouthwash (0.12 %) (Hexitol) twice 
per day for two weeks with an average of thirty 
seconds / rinse. Preparation of aqueous extract of 
rosemary: For the laboratory scale extraction, 400 
g of dried chopped leaves of rosemary was added 
to 1200 mL of distilled water at 80 ° C with manual 
agitation. When reached 60-65 ° C, the mixture was 
homogenized with ultraturrax at 20,000 rpm and 
the aqueous extract was acquired by maceration for 
30 minutes with separation of insoluble solids by 
centrifugation (9).

Collection of saliva samples:  Non-stimulated 
saliva samples were collected from the participants 
by asking them to spit in a labeled sterile container 
(2ml on average) (10). 

Initial sample (S1): The initial samples were 
taken before using the mouthwash by asking the 
children to spit in a labeled sterile container (10).    

Second sample (S2): The second samples were 
taken thirty minutes after the children rinsed with 
specific amounts of the mouthwash (5ml) (11).

Table (1): Comparison of mean percent change in colony forming unit of Streptococcus Mutans (%) in 
Rosemary and Chlorhexidine groups after treatment.

Colony 
forming unit of 
Streptococcus 

Mutans

Rosmarinus officinalis extract group Chlorohexidine group
P value

Mean SD Median Minimum Maximum Mean SD Median Minimum Maximum

% change  
after 30 min -98.07 3.44 -99.69 -99.99 -82.50 -99.98 0.02 -99.99 -99.99 -99.96 < 0.001

% change after 
two weeks -99.9981 0.0017 -99.9986 -99.9999 -99.9937 -99.9996 0.0003 -99.9998 -100.0000 -99.9992 < 0.001

* P- values less than 0.05 considered as statistically significant.    

Third sample (S3): The final samples were 
taken after the completion of the mouthwash in 
two weeks (10,12). Microbiological analysis: saliva 
samples were processed immediately in Culture and 
Sensitivity Unit at Regional center for Mycology 
and Biotechnology at ALAzhar University to assess 
the S. mutans level. The saliva samples were diluted 
in 0.05 M phosphate buffer (pH 7.0) to the serial 
dilutions of 1/10 3   by using micropipette, samples 
were agitated for 30 seconds on a vortex mixer.                                                                                                                   

     One milliliter of saliva sample was incorporated 
into Mitis Salivarius Bacitracin Agar (MSB) using 
pour plate method. The agar plates were incubated 
at 37°C for 48 hours under 10% CO2 anaerobic 
conditions(13), colonies of S. mutans were identified 
as round or spherical, convex, raised, and dark blue 
irregular colonies (14).                                      

RESULTS

In thirty minutes and two weeks post treatment with 
Rosemary and Chlorhexidine groups, it was recorded 
that there was a marked decrease in the percentage of 
colony forming units of Streptococcus Mutans. In Rose-
mary group, the count decreased by (98.07±3.44%) af-
ter 30 minutes and by (99.9981±0.0017%) after two 
weeks. In Chlorhexidine group, the colony count de-
creased by (99.98±0.02%) after thirty minutes and by 
(99.9996±0.003%) after two weeks as shown in table 1 
and fig.2(). Mann – Whitney test revealed that the dif-
ference in percent decrease in CFU of Streptococcus 
Mutans between both groups was statistically signifi-
cant in favor for Chlorhexidine (p value > 0.001).
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Figure (2) Bar chart showing mean percent change in colony 
forming units of S. mutans(%) in Rosemary and 
chlorhexidine groups after two weeks of treatment.  

DISCUSSION

Dental caries is a main concern in dental practice 
that results from chemical dissolution of the tooth 
surface caused by the production of acid by the 
acidogenic bacteria in dental plaque biofilm which 
results from continuous exposure to different types 
of sugars. The main pathological factor of dental 
caries is related to the activity of Streptococcus 
Mutans based on microbiological analysis. Dental 
caries is always preceded by the presence of dental 
plaque biofilm(15).

Chlorhexidine mouthwash is used in oral preven-
tive therapy due to its broad-spectrum antimicrobi-
al activity. Common side effects of chlorhexidine 
include: tooth and tongue discoloration, metallic 
taste, irritation and laceration of mouth and tongue, 
unpleasant taste and decreased taste sensation(16).

Studies emphasized on the antimicrobial activity 
of R. officinalis, enabling to use the rosemary plant 
in many pharmaceutical aspects. It was emphasized 
on its great results as a mouthwash prepared from 
the aqueous extract of rosemary in this current 
study. The Rosemary mouthwash was prepared 
from the aqueous extract of R. officinalis. The 
mouthwash was made in an aqueous extract method 

to eliminate the unwanted adverse effects of the 
alcoholic extraction method, especially in children.

Alcohol is an ingredient that is primarily 
available in a number of products that are accessible 
to children. Ingestion of these alcohol-containing 
products can lead to significant health risks (17). There 
are many reported cases of ethanol intoxication, 
poisoning, or death in children, so that’s why it was 
preferred to use an aqueous extract rather than an 
alcoholic extract, especially ethanol extract (18).

In the current study the age group of children 
was chosen from 6 to 12years old because they 
can swish and spit after rinsing and they don’t 
sallow the mouthwash so the product can be used 
with efficiency and safety (10).  Another reason for 
choosing this age group is that the high infectivity 
of S. mutans occurs in the mixed dentition period 
(6–12 years) (19). 

In vitro the minimal inhibitory concentration 
MIC of aqueous R. officinalis extract in this current 
study was 15.63(μg /ml) which equal 1.563%.  In 
agreement with this current study another study 
showed near MIC result, the assessment of the 
antimicrobial activates of R. officinalis against S. 
mutans showed that the MIC of R. officinalis extract 
against S. mutans was 4 mg/ml (20).

CONCLUSION

Both Rosemary and Chlorhexidine have 
antibacterial activities similar to each other but due 
to the side effects of chlorhexidine it is preferable 
to use rosemary extract mouth wash especially in 
children to avoid the side effects of chlorhexidine.    
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