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ABSTRACT

Purpose: To compare the adhesion of Streptococcus Mutans to different orthodon-
tic arch wires and also to determine the role of honey as mouth wash during orthodontic 
treatment. Materials and methods: 21 female orthodontic patients their age ranges 
from18-23 were participated in this study. Nitinol and Stainless steel half arch wires 
were inserted separately on each half of maxillary arch (split mouth design) for 90 
minute before using honey mouth wash, then for another 90 minute 3, 7, 14 and 30 days 
after using honey mouth wash 2 times per day. On each time, samples of wires which 
about 10 mm from the distal part of each wire were been cut. The wire samples were 
placed on Eppendorf tubes and cultured on Mitis Salivarius media  in the candle jar 
5-10% CO2 at 37˚C for 2-3 days. Then the amount of Streptococcus Mutans adhesion 
were measured by Counting of colony forming units Results: Streptococcus Mutans 
adhesion were higher on Stainless steel wires than Nitinol wires and also were lower 
at both wires after using honey mouthwash. Statistical analysis revealed that there was 
a statistically significant difference between Stainless steel and Nitinol wires and after 
use of honey mouthwash (P <0.05). Conclusion: Streptococcus Mutans adhesion was 
higher on Stainless steel wires than Nitinol wires. Honey can be used as a natural an-
tibacterial mouthwash during orthodontic treatment and also should be supported by 
other studies. 

INTRODUCTION 

Nowadays more people are seeking for orthodontic treatment to 
have beautiful and healthy smile but placement of orthodontic ap-
pliances like brackets and arch-wires inhibit the maintenance of a  
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proper oral hygiene and interfere with efficient 
tooth brushing. This increases the amount of oral 
colonization by cariogenic and periodontal patho-
genic bacteria cause subsequent side effects such 
as gingival inflammation and white spot lesions(1,2).

Arch wires could play an important role in de-
mineralization of enamel during orthodontic treat-
ment (3).Placement of orthodontic appliances leads 
to increases in number of cariogenic streptococci, 
and after removal of the appliance their number re-
turn back to normal (4-6).

Stainless-steel (SS) and nickel-titanium (NiTi) 
wires are the most common used arch wires on lev-
eling and alignment of teeth, With the rise in bacte-
rial resistance to antibiotics, there is much interest 
in the development of herbal and natural antimi-
crobials .Honey is defined as a sweet liquid sub-
stance produced by bees. It has been shown to have 
antimicrobial activity and thus inhibit the growth 
of a wide range of bacteria, fungi and viruses (7- 10)

Among the possible anti-microbial mecha-
nisms the presence of inhibitory factors such as 
flavonoids, H2O2, low pH and high osmolal-
ity(11,12). Allah and His messenger (peace be upon 
him), told us that honey can heal a variety of medi-
cal problems.

MATERIALS AND METHODS

Patient’s selection:

This study was conducted on female orthodontic 
patients (n=21, 18-23 years of age)  patients from 
those attending the outpatient clinic, Department 
of Orthodontics, Faculty of Dental Medicine, Al-
Azhar  University For Girls.

Inclusion criteria:

All patients have good oral hygiene, highly mo-
tivation and cooperation and no use of any medica-
tion during the period of the study.

Methods:

Fresh preparation of 100 ml of 2.5% trypsin 
EDTA buffer:

Dissolve 2.5 gram in 50 ml phosphate buffer sa-
line (PBS) and dissolve 0.4 gram EDTA in 50 ml 
PBS. Add two solutions and liquating into 1ml u 
shaped sterile tubes; store it at 4 0c until use.

Preparation of the medium: (13)

The selective media Mitis Salivarius Bacitracin 
was prepared as following:

Ninety grams of dehydrated Mitis Salivarius 
agar (Difco) were dissolved in one liter distilled wa-
ter. The medium was heated to dissolve the compo-
nents and then autoclaved at 1210C for 15 min. The 
medium was left to cool to 50 0C, then add 1% po-
tassium tellurite and 1 ml of 20 unit/ml bacitracin.

Each plate was poured with approximately 25ml 
of the medium, then it was stored in refrigerator 
at 40C until use. The bacteria were counted on the 
wires by colony forming method.

Preparation of wire samples:

Patients were instructed not to eat, drink or even 
brush teeth for about 2 hours before taking the sam-
ples. Nitinol (NiTi) half archwire (.018” diameter) is 
placed on right side of the maxillary arch and ligated 
to the brackets by elastic O ties. Stainless Steel (SS) 
half archwire (.018” diameter) was inserted on left 
side of maxillary arch and ligated to the brackets by 
elastic ligation. (Split-mouth design).

The patients were instructed to take honey mouth 
wash twice per day for standardized interval among 
all patients 3 days, 7 days, 14 days, and 30 days. So 
the number of samples that taken from each patient 
were 12 samples including 2 sample (Niti and SS) 
without honey on 90 minute, then all the 10 samples 
were done with honey at 90 minute, 3days, 7days, 
14days, and 30days for both wires (Niti and SS).

The name of patient, type of wire and time of 
insertion were written on the labeled Eppendorf 
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tubes. After 90 minutes, both arch wires were  
removed separately from the patient mouth careful-
ly to avoid iatrogenic biofilm dislodgement (14).10-
mm length were measured from the end of the arch 
wire by metallic ruler, marked by permanent marker 
and then cut it using sterilized distal end wire cutter.

Each wire sample was placed directly on labeled 
Eppendorf tubes containing 1 mL 2.5% trypsin 
EDTA freshly prepared as transport media to keep 
the bacteria alive until they were transferred to a mi-
crobiology laboratory and the wire incubated on it 
for 45 minute (14).The samples were transported rap-
idly to the laboratory, Department of Microbiology, 
Faculty of Medicine, Alazhr University.

Preparations of honey mouth wash:

Hadramy mountain sidr honey 100% concentra-
tion was used.

Identification of streptococcus Mutans:

It was placed on agar plate containing Mitis 
Salivarius agar the selective media for the 
Streptococcus Mutans (16). The plates were incubat-
ed in the candle jar 5-10% CO2 at 37˚C for 2-3 days. 
This allows bacteria to multiply and proliferate. 
The amount of streptococci was counted by colony 
forming unit count method.  

Suspected pure colonies were identified as strep-
tococcus mutans on Mitis Salivarius agar and cata-
lase reaction. The colony morphology confirmed 
with control isolate to be sure as streptococcus mu-
tans. The colonies were raised, convex, opaque of 
dark blue color with rough margins and granular 
appearance.

Estimation of streptococcus Mutans count:

Prepare 10 fold dilution of wire solution in sterile 
saline dilutions were 1.10, 1.100, 1.1000, 1.10000, 
1.100000. 0.5 ml of each dilution was spread on the 
surface of the MBS agar. Each sample was cultured 
in triplicate and the plates were incubated in the 
candle jar at 37 0C, 5-10% CO2 for 2-3 days.

The bacterial count was calculated by counting 
the number of colonies/plate and multiplied by the 
dilution and volume factor. 

RESULTS

Table (1) Comparison of Log 10 bacterial count 
values recorded at different observation times in all 
subgroups

Mean Std. Dev. F P

A
ll 

 S
ub

gr
ou

ps

St.pre 4.31a .67

9.165 0.00*

St.h.90 min 3.96a,b .71

St.h.3 days 3.87a,b .34

St.h7 days 3.51b .33

St.h.14 days 3.09b .28

St.h.30 days 2.40c .61

Niti.pre 4.12a .54

Niti.h.90 min 3.93a,b .47

Niti.h.3 days 3.73a,b .70

Niti.h.7 days 3.46b .72

Niti.h 14 days 2.80c .46

Niti.h 30 days 2.30c .42

Significance level P<0.05, *significant

Comparing all subgroups revealed a statisti-
cally significant difference between all subgroups 
(p=0.00). Tukey’s post hoc test revealed no signifi-
cant difference between SS pre, 90 min, 3 days and 
Niti pre, 90 min. and 3 days. Moreover, there was 
no significant difference between St 7 days, 14 days 
and Niti 7 days. The difference between St 30 days, 
Niti 14 and 30 days was not statistically significant.

DISCUSSION

Fixed orthodontic appliances form retentive ar-
eas that cause microbial adhesion that cause dental 
caries and periodontal inflammation. Moreover, its 
interfere with the efficacy of tooth brushing, re-
duce the cleaning action of the saliva, change the  
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composition of  oral flora, and increase coloniza-
tion of cariogenic and periodontal pathogenic  
bacteria(15,17).

Nowadays there is great interest in natural medi-
cine. Appropriately, a lot of studies have reported 
the antibacterial effect natural products against 
Streptococcus Mutans. Among these natural antibi-
otics, the unique potential of honey has been docu-
mented frequently (18, 19).

This choice of this bacterium was in accor-
dance with other previous studies (15, 17) that used 
Streptococcus Mutans in their studies as the main 
causative of dental caries and periodontal inflam-
mation.

In this study Stainless steel and Nickel tita-
nium arch wires were used because the arch wires 
obtained from these alloys are the most common 
aligning and leveling arch wires (15).

In this study Split-mouth design was used (NiTi) 
half archwire is placed on right side of the maxil-
lary arch while Stainless Steel (SS) half archwire 
placed on left side of maxillary arch. This design 
is frequently used in dental clinical research. This 
design removes a lot of inter-subject variability (20).

In the present study a comparison was done be-
tween streptococcus mutans adhesion to stainless 
steel and nitinol wires after 90 minutes from oral 
insertion and the results showed that there was a sta-
tistically significant difference between both wires 
(P-value = 0.3117). Stainless steel wires showed 
statistically significantly higher adhesion value in 
streptococcus mutans count than nitinol wires.

These results were in agreement with the results 
of an early study that had reported that stainless 
steel wires have highest surface tension and energy 
and could have higher plaque retaining capacity, so 
more bacterial adhesion (21).

Another study was in accordance with the pres-
ent study which found that Stainless steel wires pro-
duce specific changes in the oral environment such 

as increased plaque accumulation, and elevated 
Streptococcus mutans colonization (22).

On the other hand in vitro study was done to 
compare the streptococcus mutans adhesion on dif-
ferent arch wires and the results of this study was 
in disagreement with the present study in which the 
NiTi wire showed a significantly higher streptococ-
cus mutans adhesion than the SS wires (23).

In the present study another comparison was 
done between streptococcus mutans adhesion to 
stainless steel and nitinol wires before and after us-
ing of honey mouth wash and the results showed 
that a higher mean value was recorded in SS  in 
comparison to SS honey, with a significant differ-
ence (p=0.047). Similarly, a higher mean value was 
recorded in NiTi in comparison to NiTi honey, with 
a significant difference (p=0.039).So there was a re-
duction on streptococcus mutans adhesion after us-
ing honey mouth wash. So honey can be considered 
as antibacterial agent.

As there is no previous study was found similar 
to this literature on determining the effect of honey 
on adhesion of streptococcus mutans to orthodontic 
arch wires but the previous studies was illustrated 
the effect of honey as antibacterial agent. 

These results were in agreement with previous 
study that had reported the effects of honey when 
compared to treatment with either 10% sucrose or 
10% sorbitol in orthodontic patients.  The antimi-
crobial property of honey was tested against com-
monly used antibiotics (24).

On the other hand another study was in disagree-
ment with the present study in which their results 
suggested that honey was as cariogenic as sucrose 
and increase the number of MS that cause enamel 
erosion (25).

Also this data are not consistent with the results 
of a previous study that had labeled honey as more 
cariogenic than sucrose and it was advised that use 
of honey should be discouraged (26).
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The differences between the results of the pres-
ent study and the others may relate to the type of 
honey used, component of the honey and honey 
sources, differences in registration times, micro-
biological methods, methodological differences, the 
oral hygiene level, and the ages of the patients.

CONCLUSION

Under strict condition of this study it could be 
concluded that: Streptococcus Mutans adhesion was 
higher on Stainless steel wires than Nitinol wires. 
Also honey can be used as a natural antibacterial 
mouthwash during orthodontic treatment because it 
was decrease the amount of bacteria.
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