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Abstract:    

Object ive:  To eva luate  the amount  o f Streptococcus mutans concentrat ion on 

acryl ic  too th sur face  wi thout bracket  bonded  on to  i t ’s  sur face  and  to  evalua te the  

eff icacy of Propolis  mouthwash and compare i t  wi th  two other  mouthwashes.  

Materials  and Methods:  A total  o f 50  acryl ic  tee th were used wi th 10 tee th in  

group  A wi thout bracket  and 10  teeth  wi th  bracket  in  Group  B,C,D and  E  

respect ive ly.  The f ir st  par t  o f  the study com pared the  di fference in accumulat ion of  

Streptococcus mutans between group A and B.  The second par t  o f  the s tudy 

compared  the e fficacy of  Propol is  mouthwash wi th  two other  mouthwashes.  The 

samples were incubated in bo tt les wi th Brain Heart  Infusion Agar  in oculated wi th  

Streptococcus mutans .  The samples were then trea ted wi th the  respect ive  

mouthwash and  the samples were  es t imated  through Real  T ime PCR for  the bacter ia l  

count.   

Results:  The mean ct  values o f A,B,C,D & E were 39.02,34 .8,39.4,37 .7 and 35.3  

respect ive ly.  

Conclusion:  Bonding a bracket  on to  the too th sur face signi ficant ly increased the  

concent rat ion of  Strep tococcus  mutans .  Propolis  mouthwash had  s tat i s t ical ly  

signi ficant  ant ibacter ia l  propert ies aga inst  St reptococcus mutans.  

 

INTRODUCTION:  

Orthodontics i s  the b ranch in dentis try that  

aims in achieving an idea l  occ lusion,  

harmonious fac ia l  contours and an eff ici ent ly  

functioning stomatognathic sys tem . 1  One  

major  aspec t  in this branch i s  the  prolonged  

trea tment t ime that  could even extend over  

two years.   The var ious  components  o f f ixed  

or thodont ic  therapy  makes  i t  d i f ficult  for  

maintaining good oral  hygiene. 2  With the  

increase in the quanti ty o f bands and  

auxil iar ies ,  there  was a  corresponding 

quanti ta t ive  increase  in  the microb ia l  count . 3  

There is  an increase  in the leve l  o f  

Streptococcus mutans from the ini t ial  phase to  

the finishing phase of or thodont ic  ther apy4  

and af ter  the inser t ion of or thodont ic  

appliance. 5   S trep tococcus mutans are  

assoc iated wi th  the  ini t ia t ion of  dental  

car ies . 6  Various  changes  tha t  take p lace in  the  

oral  cavity o f the  pat ients  during the course  

of treatment are the increase in  the nu mber  o f  

si tes ava ilable for  food accumulat ion ,  thereby 

increas ing the Streptococcus mutans  
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accumulat ion,  lead ing  to  an increased  number  

of  S.  mutans  co lony-forming units  (CFU) in  

the sal iva fo l lo wed by the decrease in the  

sa l ivary pH. 7  There i s  also an  aff ini ty o f  

bacter ia l  accumulat ion on and around  

or thodont ic  brackets . 8 ,  9  

Successful  or thodont ic  trea tment i s  

inf luenced by maintenance of  good oral  

hygiene.  Any compromise in maintaining 

proper  oral  hygiene can result  in negat ive  

impact  on or thodontic  trea t ment resul ts , 1 0  

lead ing to  a   0 .67 month increase in trea tment  

t ime . 1 1  

Normal customary maintenance of oral  

hygiene i s  achieved  by mechanica l  brushing 

twice da ily.  Rins ing of mouth wi th chemical  

agent  has proved  to  be  an effec tive c l inica l  

adjunct  to  maintenance of  good ora l  hygiene  

which reduces the plaque accumula tion 

especial ly dur ing the  act ive phas e of  f ixed  

or thodont ic  therapy. 1 2  

Chlorhexid ine i s  considered as the “gold -

standard” among the var ious  

chemotherapeutic  agents tha t  are  used in  the  

mouthwash. 1 3  On the o ther  hand i t  has also  

been associated wi th some adverse  e ffects. 1 4  

Fluoride has a major role  in prevention of 

white  spot lesions which is the consequence of 

enamel demineralizat ion . 1 5  I t  is  a lso shown 

that  mouthwash containing sodium fluoride 

reduces the sal ivary levels  of Streptococcus 

mutans and lactobacil li .1 6 , 1 7 , 1 8  

Unl ike Chlorhexidine  and Sodium f luoride,  

Propolis  i s  a  natural ly  occurr ing substance  

wi th bacter icida l  ac t ivi ty,  and several  stud ies  

have shown tha t  i t  has potent ia l  for  use in t he  

trea tment of bacter ial  d iseases .  Propolis  

mouthwash i s  found to  be e ff ic ient  in  reducing 

supragingival  plaque  and inso luble  

polysaccharide  format ion  under  condi t ions o f  

high plaque accumulat ion . 1 9  

 

 Mouthwash containing Propolis  was found to  

inhibi t  the  plaque  formation,  thereby 

improving the gingiva l  condit ions. 2 0  Propol is  

when added to  the  Glass Ionomer ( for  banding 

procedures) ,  was found to  possess  

antibacter ial  proper ty wi thout a ffect ing the  

band  s trength. 2 1   

 

This in-vit ro  study was  des igned  to  eva luate  

the amount  o f  Streptococcus mutans  

concent rat ion on acryl ic  tooth sur face wi th  

and wi thout bracket  bonded on to  i t  and  

compare the same and evalua te the e ff icacy of  

a  Propolis  mouthwash on Strep to coccus  

mutans concent rat ion on or thodont i c  b rackets  

and compare i t  wi th  C hlorhexidine and  

f luoride  containing mouthwash.  

 

MATERIALS AND METHODS:  

A to ta l  o f  50 co mmerc ial ly ava ilable  acryl ic  

mandibular  f irs t  premolars o f size 25M 

(Alfadent)  were  inc luded in  the study and  

divided into  five groups  as fol lows:  

Group A     -  10 Teeth wi thout  

bracket   

Group B    -   10 Teeth wi th bracket  

bonded  to  the bucca l                  

                   Sur face   

Group C    -   10 Teeth wi th bracket  to  

be treated wi th        

                    Chlorhexid ine   

Group D    -   10 Teeth wi th bracket  

that  i s  to  be trea ted                     

wi th  Propolis   

Group E    -   10 Teeth wi th bracket  

that  i s  to  be trea ted                     

wi th  Sodium f luoride  

 

The f ir st  par t  o f the study evaluated and  

compared the concentra t ion of Streptococcus  

mutans between tee th  with and wi thout  

bracket  (Group A and Group B).  The second  

par t  o f  the s tudy was to  done to  compare the  

eff icacy of Propolis  mouthwash (Nature’s  

Goodness  Propol is  mouthwash)  wi th  that  o f  

Chlorhexid ine  (Hexid ine)  and Sodium 

f luoride  (Senquel  AD) (Group D,  C and E) .  

 

SAMPLE PREPARATION:  

 Brackets  used for  this study was  

Sta inless Stee l  brackets ,  .022×.028 slo t  size  

(Ormco).   Brackets were bonded on to  the  

http://www.jchr.org/


  

 

211 

Journal of Chemical Health Risks 

www.jchr.org 

JCHR (2024) 14(1), 209-217 | ISSN:2251-6727 

buccal  sur face using conventional  or thodontic  

adhesive and was  l ight  cured  accord ing to  the  

convent ional  procedure .  The samples  were  

then autoc laved .   

 

 

STRAIN PREPARATION:  

 The s tudy was carr ied out  us ing MTCC 

(497)  Strep tococcus mutans strain,  procur ed  

commerc ia l ly .The bac ter ial  ce l l s  were  

harvested  into  BHI(Brain Heart  Infus ion)   

broth to  meet  the turbidi ty Ma cfar land’s  

standard 1 .  A to ta l  o f  130 McCartney bot t les  

were  used in this  s tudy.  The  bot t les  were  

autoc laved  and  4ml  (quanti ty required to  

comple te ly immerse the sample)  o f BHI broth 

was f i l led in 100 bott les.  Ten micro li ter s o f  

10 8  CFU (Colony Forming Units)  o f  

Streptococcus mutans  were added to  50  

bott les using micropipe tte  and the  too th was  

placed  in to  this .  The bo tt les were segregated  

into  the f ive groups and incubated a t  37º  C for  

48 hours in an incubator .  

 

 On the day of  experiment,  H exidine  

(4ml) ,  Propolis  (4 ml)  and  Senquel  AD (4ml)  

were  each f i l led  in 10 McCartney bot t les  

respect ive ly .  The tee th wi th and wi thout  

bracket  was removed  asep tica l ly using a  

ster i le  forceps  and was  placed  in  the  ste r i le  

BHI.  

 

 The tooth consti tut ing  groups C,  D and  

E was removed asep tical ly us ing a s ter i le  

forceps and immersed into  the bot t le  

conta ining the respect ive mouthwash.  The  

appropria te  contact  t ime was  one minute and  

the bot t le  was agi tated for  the same .  The tooth 

was  then asept ical ly removed  and placed in  

ster i le  BHI.  The same s teps  were  repeated  for  

al l  three experimenta l  groups.   

  

The bott le  containing the ster i le  BHI  a long 

wi th the tooth was sent  to  the Central  

Research Faci l i ty,  Sr i  Ramachandra  

Univers i ty,  for  es t imat ion of the  bac ter ia l  

count through Real  T ime PCR.  

 

REAL TIME PCR ASSAY  

This was done us ing the Fast  7900HT RT PC R 

equipment  to  study bac ter ial  quanti f ica t ion by 

SYBR Green chemistry for  rela t ive  

quanti f icat ion.  The  resul t s  were analyzed  

using CFQ software.   

 

PRIMER SEQUENCE 

The fol lowing pr imer  sequence was used :  

Sense  (Forward)  -  

AGCCATGCGCAATCAACAGGTT     

Ant i  Sense  (Reverse)  –  

CGCAACGCGAACATCTTGATCAG  

 STATISTICAL ANALYSI S:  

 The co llected da ta  was analyzed using  

SPSS 16.0 version.  Descr ipt ive stat is t ics  

descr ibed the mean and SD. The signi ficance  

of the d i fference between the individual  

groups (Teeth wi thout b racket  and Teeth wi th  

Bracket )  were  done  using Independent  t - test .  

Compar ison be tween the groups  

(Chlorhexid ine,  Propol is  & SenquelAD)  were  

analysed using one way ANOVA with Tukey 's  

Post -Hoc tes t .  In the above stat is t ica l  tools  

the p  value .05 i s  considered as s ta t i st ica l l y  

signi ficant .   

 

RESULTS:  

The rea l  t ime PCR showed the re la t ive  

quanti f icat ion of  St reptococcus mutans  

present  in  the sample  by eva lua ting the  Cycle  

Threshold (Ct)  va lues.  Ct va lues are the  

threshold va lues a t  which there is  express ion 

of the bac ter ial  genome.  The va lue i s  

inversely propor t iona l  to  the  amount o f  

bacter ia l  genome present ,  which means a  

higher  Ct va lue  means  a  lower Streptococcus  

mutans count and vice versa.  
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The Ct values and the mean Ct values for  the five groups  are sho wn in  Table 1  and Bar  Diagram 1  

 

Table 1 - Ct values and the mean Ct va lues for  the five  groups  

 

 
Bar  Diagram 1  

 

Compar ison be tween the  control  group (Teeth with bracket )  and the experim enta l  group i s  shown 

in  Table 2 .  

 

S.NO 

Ct  values  

Teeth 

wi thout 

bracket  

(Group A)  

Teeth wi th     

Bracket  

(Group B)  

Chlorhexid ine  

(Group C)  

Propolis  

(Group D)  

Sodium 

f louride  

(Group E)  

1  37.44  34.44  39.82  39.99  31.04  

2  38.34  30.33  39.88  35.1  39.6  

3  39.53  35.42  39.94  39.96  33.26  

4  38.81  32.38  38.6  36.17  39.7  

5  39.55  39.92  39.83  39.98  36.09  

6  39.81  34.24  38.49  35 32.14  

7  39.78  39.89  39.77  39.99  39.85  

8  39.99  29.32  38.17  38.33  30.61  

9  40.13  39.93  39.8  39.95  36.84  

10 39.89  32.18  39.71  33.31  33.86  

Mean 39.02  34.8  39.4  37.7  35.3  

32

33

34

35

36

37

38

39

40

A B C D E

Series1 39.13 34.8067 39.4 37.7 35.3

A
v
er

a
g
e 

C
T

Real Time PCR Results
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Table 2 : Comparison be tween the contro l  group (Teeth wi th bracket)  and  the experimental  group  

 

Comparision between the 3 mouthwashes in the experimental group is shown in Table 3 and Bar Diagram 2. 

 

 

Table 3: Comparision between the 3 mouthwashes in the experimental group 

 
Bar Diagram 2 

32

33

34

35

36

37

38

39

40

B C D E

S.mutans 34.8067 39.4 37.7 35.3

A
v
er

a
g
e 

C
T

Real Time PCR Results

B

C

D

E

Groups  N Mean Std.  Devia t ion  
 

Signi ficance  

Teeth wi thout bracket  10 39.02  1.36  
 

0 .000* 

Teeth wi th bracket  10 34.8  3 .89  
 

0 .000* 

GROUPS Mean Difference Std. Error Significance 

Teeth With Chlorhexidine -4.59 0.934 0.000* 

Bracket Propolis -2.97 0.934 0.011* 

 Sodium fluoride -0.49 0.934 0.951 

Chlorhexidine 
Propolis 1.62 0.934 0.313 

Sodium fluoride 4.09 0.934 0.000* 

Propolis 
Sodium 

Fluoride 
2.47 0.934 0.048* 
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INFERENCE FROM THE RESULTS:  

1 .  The mean Ct va lue for  Group B ( teeth  

wi th  Bracket)   was less than  Group  

A(teeth wi thout Bracket)  which impl ies  

that  i t  had  grea ter  concent rat ion of 

Streptococcus  mutans.  

2 .  The comparison be tween Group A and  

Group B showed a  s ta t i st ica l ly s igni f icant  

di fference.  

3 .  The mean Ct  values for  the experimental  

groups  (Group  C,  Group  D and  Group  E )  

were  higher  than that  o f the  conro l(  Group 

B) wi th Group C showing the highest  

va lue and Group E showing the lo west  

va lue.  

4 .  Only  Group  C and Group D sho wed a 

stat is t ical ly signi ficant  di fference when 

compared wi th Group B.  

5 .  Group E sho wed a sta t i s t ica l ly s igni f icant  

di fference  when compared wi th  Group C 

and  Group D.  

6 .  The di fference be tween Group C and  

Group D was no t  sta t i s t ical ly signi ficant .  

 

DISCUSSION:  

The true  cha llenge for  the  or thodontis t  l ies  in  

achieving a per fec tly al igned idea l  occlus ion 

wi th  no adverse e ffect  o f the app liances used .  

One of the adverse e ffects o f the f ixed  

or thodont ic  app liance i s  the appearance of  

Whi te  Spot  Lesions,  around  or thodontic  

brackets 2 2  for  which poor  oral  hygiene  has  

been a t tr ibuted as  an impor tant  fac tor .  This  

promotes accumula tion of p laque that  forms a  

biofi lm on which adhesion of  var ious  

microorganisms take p lac e. 2 3  

  Var ious  s tudies  have shown a high  

correlat ion of  the  presence of  Streptococcus  

mutans wi th  fixed  or thodontic  app liance  and  

the adhesion of Streptococcus mutans  to  the  

var ious components o f f ixed app liance . 2 4  

Every entry o f  a  ‘poor  ora l  hygiene’  in the  

patient ’s char t ,  increases 0 .67 month to  the  

t rea tment t ime  due factors l ike gingiva l  

inf lammation. 1 1   Most  of the patients wi th  

f ixed appl iance f ind i t  d i f ficult  to  maintain  

good ora l  hygiene due to  the var ious  

components . 2  

 Even though the cl inician can rect i fy  

and  reverse the  e ffects  of  poor  oral  hygiene,  

the pa tient  i s  expected to  maintain good ora l  

hygiene on a dai ly bas is which i s  achieved  

wi th  the he lp o f  denti fr ices,  mouthw ash,  

varnish and ge ls which are found to  

signi ficant ly reduce the leve l  o f   ora l  

microf lora 2 5 ,  which seem to  increase  in  cases  

of poor  oral  hygiene.  

The use o f a  mouthwash in add it ion to  

profess ional  mechanica l  too th cleaning has  

shown to  e ffec tive ly reduce  the  count o f  

Streptococcus mutans.  Using a mouthwash 

wi th chemica l  agent  has proved to  be an 

effec tive  adjunct  for  maintenance of  good ora l  

hygiene,  and  when used  in  add it ion to  regular  

oral  hygiene habi ts . 1 2   

 Chlorhexid ine  has  been well  

es tabl i shed as a  potent  ant imicrobial  age nt  

against  S trep tococcus mutans .  Anderson e t  

a l2 6  showed that  mouthwash conta ining  

Chlorhexid ine was benefic ia l  to  a  greater  

extent  in o r thodont ic  pa tients in mainta ining 

better  ora l  hygiene.  

 The effect iveness o f Chlorhexid ine  

can be at tr ibuted  to  i t s  bac ter icidal  and  

bacter iostat ic  e ffec ts and i t s  substant ivi ty  

wi thin the o ral  cavity (8  hours  a fter  r insing)  

ho wever ,  the  adverse  e ffects  o f Chlorhexidine  

such as taste  a l tera t ion,  excess formation of  

supra gingiva l  ca lculus ,  a l le rgic respo nses  

and s taining of tee th and soft  t issues ,  l imi t  

their  long term use . 1 3  

 Sodium f luor ide  a lso  possess  

antimicrob ia l  propert ies  but  i ts  e ffect  i s  less  

when co mpared to  that  o f Chlorhexidine . 1 6  1 7  

Propolis  is  a  natural ly -occurr ing substance .  

Propolis  chiefly consis ts  o f wax and  plant  

extracts.  Propolis  i s  used by the bees to  sea l  

the hives and i t  p lays  a  major  protec tive ro le  

against  invasion and infect ion . 2 0  

 Flavones,  flavanones and f lavanols are  

the major  co mponents  o f  Propolis . 2 0  

Components present  in propolis  l ike ap igenin 
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was found  to  have  proven ac tivi ty aga inst  

glucosyl transfereases and t t - farnesol . 2 7  

 Various s tudies  have  sho wn the  

antibacter ial  propert ies  of Propol is  aga inst  

Streptococcus mutans when used in  the form 

of denti fr ice and mouthwash . 1 9 , 2 8  Propolis  

was also found to  e ffect ive ly reduce the  

amount o f  plaque  accumula tion and  

polysaccharide  formation . 1 9  

 The cyto toxic level  o f  Propolis  on 

human gingiva l  fibrob last  were  compara tive ly 

less when compared wi th  chlorhexidine  since  

Propolis  was  found to  have mucoprotect ive  

propert ies. 2 9  

 This s tudy compared the d i fference  

between the adhesion of Streptococcus mutans  

to  acryl ic  too th sur face wi th  and  wi thout  

bracket  bonded  on to  i t s  sur face.  The  adhesion  

of Streptococcus mutans  is  great ly inf luenced  

by sur face free energy and sur face  

roughness . 3 0  Thus se lec t ion of acryl ic  tee th  

was  done in this study to  standardize the  

sur face free energy and sur face roughness .  

Mandibular  f ir st  premolars were only se lected  

for  the purpose of sta ndardiz ing the size.  

 The study a lso  compared the  e ff icacy  

of Propolis  mouthwash  wi th Chlorhexidine  

and Senquel  AD agains t  Streptococcus mutans  

accumulated on or thodont ic  b rackets.  

 The s tudy showed tha t  bonding of the  

bracket  on to  the tooth sur face s ig ni f icant ly  

increases  the Streptococcus  mutans  

accumulat io n which  was  simi lar  to  the  f inding 

of o ther  s tudies. 7 , 3 1   

 Compar ing the ant ibac ter ial  propert ies  

of  the  three  mouthwashes,  Chlorhexid ine  had  

the maximum eff icacy against  S trep tococcus  

mutans fo l lo wed by Propolis .  Senquel  AD had  

the leas t  antibacter ial  property .Regarding the  

antibacter ial  proper t ies o f  Propol is ,  the  

f inding was simi lar  to  other  s tudies . 2 0 , 2 9 , 3 2 , 3 3  

 The find ing of this study showed tha t  

there  was  not  a  sta t i st ica l ly s igni ficant  

di fference between the ant ibac ter ia l  

propert ies o f Propol is  and Chlorhexidine.  

 

  

   CONCLUSION: 

1.  Bonding a bracket  on to  the too th sur face  

signi ficant ly increased the concent rat ion 

of St reptococcus mutans .  

2 .  Chlorhexid ine and  Propolis  had 

signi ficant  ant ibac ter ia l  e ffect  against  

Streptococcus mutans wi th Chlorhexidine  

having the highest  ant ib acter ia l  act ivi ty 

but  wi th no stat is t ical ly s igni f icant  

di fference .  

3 .  Even though Sodium f luor ide possessed  

antibacter ial  proper t ies,  the  e ffect  was  

not  stat is t ical ly s igni f icant  when 

compared wi th the control .  

4 .  Further  in -vivo  research has to  be  done  to  

confirm the antibac ter ial  e ff ic acy of  

Propolis .  
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