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ABSTRACT: 
Aim  and  Objective: The  aim  of  the  study  is  to  evaluate  the  salivary  microbial  count  and  assess  

the  dental  caries  status  of  a  random  group  of  patients  of  age  20-60 yrs  and  to  correlate  the  

salivary  microbial  count  with  the  dental  caries score.  

Materials & Methods: 40 random patients were selected for the study. Salivary  levels  of  S.mutans  and  

Lactobacilli  were  determined  by  culture  method  in  MSB  agar  and  MRS  agar  respectively.   

Results:  Descriptive  statistical  analysis  was  performed  to  calculate  the  means  with  corresponding 

standard  deviations (SD).  Also Pearson Correlation Co-efficient (r)  was  calculated  with  the 

corresponding  p-values.  t-test was used to compare  the  means. Conclusion: No  significant  correlation  

can  been  found  between  salivary  S.Mutans  and  Lactobacillus  levels  and  DMFT  score.  The mean 

salivary S.Mutans  levels  of  patients  with  no  caries (DMFT score =0)  was  higher  than  that  with  

caries (DMFT score >0)  but  not statistically  significant(p>.05).  However  the  mean  salivary  

lactobacillus  levels  of  patients  with  caries (DMFT  score>0)  was  higher  than  that  with  no  caries 

(DMFT  score=0)  and it  was  statistically  significant (p < .05) 
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INTRODUCTION  
Dental  caries  is  a  chronic,  dietomicrobial,  site-
specific  disease  caused  by  shifts  from  protective 
factors  favouring  tooth  remineralization  to  
destructive  factors  leading  to  demineralization. 
Caries  results  from  complex  interactions  among  

the  tooth  structure,  the  dental  biofilm,  and 
dietary,  salivary  and  genetic  influences(1).  The  
teeth  are  covered  by  bacteria  which  constitute  

the dental  plaque  such  as  mutans  streptococci  
(which  includes  Streptococcus  mutans  and S. 

Sobrinus) and  lactobacilli  are  acidogenic,   that  is  
they  produce  acids  from  fermentable 
carbohydrates.  these  acids  such  as  lactic  acid,  
acetic  acid,  formic  acid,  propionic  acid  etc 
dissolve  the  calcium  phosphate  mineral  from  
the  enamel  or  dentin  of  tooth  surface(1). Thus 
caries  progression  vs  reversal  is  a  delicate  

balance  between  the  factors  mentioned  above 
namely  a  bacterially  generated  acid  challenge  
and  a  combination  of   demineralization  

inhibition  and  reversal  by  remineralization
(2)
. The  

balance  between  the  pathological  factors(bacteria  
and  carbohydrates)  and  protective  factors( saliva,  
calcium,  phosphate  and fluoride)  is  a  delicate  

one  which  is  tipped  either  way  several  times  
daily  in  most  people

(3)
.  

 

MICROBIOLOGICAL FACTOR 
The importance  of  mutans  streptococci( which  
includes S.mutans  and  S. Sobrinus)  in  the  
development  of  dental  caries  has  been  reviewed  

extensively. Numerous  cross-sectional  studies  in  
humans  have  shown  that  there  is  a  strong  trend  

for greater  numbers  of   SM  and  LB  in  saliva or  
plaque  to  be  associated  with  a  high  level  of 
caries.  Mutans  streptococci  colonize  the  host  
only  after  the  first  teeth  erupt,  and  their 
preferential  colonization  site  is  the  teeth

(4)
;  they  

are  highly  localized  on  the  surfaces  of  the  
teeth  and  their  abundance  in  the  plaque  is  

highest  over  initial  lesions;  their  level  of 
colonization  is  increased  by  sucrose  
consumption.  Lactobacilli do  not  avidly  colonize  

the  teeth and  may  be  transiently  found  in  the  
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mouth  before  the  teeth  erupt; they  preferentially  

colonize the  dorsum  of  the  tongue  and  are  

carried  into  the  saliva  by  sloughing  of  tongue  

epithelium. ; they  are  often  cultured  from  

established  carious  lesions.  Some  lactobacilli  are  

cariogenic  in experimental  animals  and  their  

cariogenicity  is  dependent  on  consumption  of  

carbohydrate  rich diets  of  animals.
 (4)

 

 

REVIEW OF LITERATURE 

Seventy-nine  longitudinal   (prospective  and  

retrospective)  and  case  control  studies indicate  

an  important  role  of  mutans  streptococci  in  

caries. They  examined  the relationship  between  

salivary  titres  or  plaque  relative  abundance  of  

mutans  streptococci (and  often  simultaneously  

quantified  other  implicated  bacteria,  especially  

lactobacilli, actinomycetes,  and  sanguinis  

streptococci)  as  well  as  the  inception,  

prevalence  or incidence  of  carious  lesions  of  

various  surfaces  of  crowns  or  roots  of  teeth 
(4)

. 

Many  studies  have  used  randomized  subjects,  

some  being  dental  or  medical patients;  some  

subjects  were  almost  totally  naïve  dentally. 

Some  studies  have used  population  samples  and  

some  compared  cohorts  of  high  or  low  caries 

experience,  fluoridated  or  non-fluoridated  

communities,  diverse  racial/ethnic groups,  diverse  

socioeconomic  statuses,  diverse  methods  to  pay  

for  dental health  care,  ambulatory  and  non-

ambulatory  health  status,  and,  of  course, diverse  

ages 
(4)

. 

Bentley  et  al(1988)  found  out  that  

quantification  of  salivary  mutans 

streptococci(MS)  and  Lactobacillus  has  been  

proposed  as  a  method  for  the identification  of  

patients  at  high  risk  for  dental  caries.
 (5)

 

Beighton  and  Fejerskov  et  al(1989)  found  that  

the  caries  experience  of  their study  group  was  

significantly  correlated  with  both  the  total  

salivary  level  of mutans  streptococci  but  not  

with  the  salivary  S. Sobrinus  levels.
 (6)

 

De  Soet  et  al(1993)  at  determining  the  possible  

relationship  between  S. Sobrinus,  S. Mutans  and  

dental  caries  in  a  longitudinal  study  found  out  

that the  differences  in  cariogenic  potential  occur  

within  the  species  S. Mutans  or   S. Sobrinus.  

His  longitudinal  study  indicated   that  S. Sobrinus  

is  correlated with  caries  incidence  but  S. Mutans  

was  not  significantly  correlated  with dmft.
 (7)

 

Korenstein  et  al(1995)  found  out  a  significant  

correlation  between  salivary mutans  streptococci  

levels  and  the  number  of  decayed  teeth  and  

decayed surfaces  in  children  and  adults.
 (8)

 

Mazengo  et  al(1996)  found  out  that  salivary  

lactobacillus  correlated  positively  with  decayed  

teeth.
 (9)

 

Toi  et  al (2000)  found  no  relationship  between  

mutans  streptococci,  lactobacilli  counts and  dmft  

in  children  with  caries.  Yet,  statistically  

significant  correlation  was  found  in  counts of  

mutans  streptococci (r=0.46,  P=0.0001) between  

caries-free  teeth  and  carious  lesions  in  the same  

mouth. Mutans  streptococci  and  lactobacilli  

numbers  were  significantly  higher  in  caries-free  

teeth  in  children  with  caries  than  in  healthy  

children (P=0.05; P=0.01).
 (10)

 

However  Gamboa  et  al(2004)  found  no  

statistically  significant  differences  in  S. mutans  

counts  between  the  group with  dental  caries  and  

the  caries-free  group (p=0.21). 
(11)

 

Hedge  et  al (2005)  in  his  study  found  a  

significant  relation  between  S. Mutans  and  

DMFT  scores  but  not  between  Lactobacillus and  

the  later.
 (12)

 

Pannu  et  al(2013)  found  out  a  positive  

association  between  caries  experience  and  

salivary  S. mutans  scores
(13)

.  Bhayat  et  al (2013)  

found  in  his  study  that  the  prevalence  of  caries  

was relatively  high  and  many  respondents  had  

greater  than  10 5  CFUs/ml  of  MS  and  LB.
 (14)

 

These  (and  cross-sectional)  studies,  with  few  

exceptions,  support  a  strong positive  statistical  

association  of  mutans  streptococci  with  

inception  or incidence  of  carious  lesions. They  

often  report  concomitant  positive associations  

with  lactobacilli,  especially  if  saliva,  rather  than  

discrete  plaque samples,  had  been  monitored.  

When  studied,  they  sometimes  report  negative  

associations  of  sanguinis  streptococci  with  

mutans  streptococci  and  with  lesions.  Some  

suggest  that  S. sobrinus(the  less  common  of  the  

mutans streptococci,  the  more  common  one  

being  S. mutans)  are  favoured  in  their ability  to  

colonize  the  teeth  by  prior  colonization  of   S. 

mutans. There  is suggestion  of  an  association  of  

S. Sobrinus  and  lactobacilli.
 (4)

 

Therefore  the  purpose  of  the  present  study  is  

to  evaluate  the  salivary  microbial  count  of  a 

random  group  of  patients  of  age  20-60  yrs  and  

correlate  the  values  with  their  dental  caries 

score. 

AIMS AND OBJECTIVES 

The  aim  of  the  study  is  to  evaluate  the  

salivary  microbial  count  and  assess  the  dental  

caries status  of  a  random  group  of  patients  of  

age  20-60 yrs. 

The  objective  of  the  study  is  to  correlate  the  

salivary  microbial  count  with  the  dental  caries 

score. 
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MATERIALS AND METHODS 

The  present  study  was  conducted  in  the  

department  of  Conservative  Dentistry  & 

Endodontics,  Guru  Nanak  Institute  of  Dental  

Science  &  Research, 157/F  Nilgunj  Road, 

Kolkata-700114.  40  random  patients  of  20-60  

years  age  group  attending  the  outdoor  of  the  

dept  of  Conservative  Dentistry  &  Endodontics  

were  selected  for  the  study. 

Inclusion Criterion 

Random  patients  of  20-60  years  age  group  

were  selected  for  the  study. 

Patients  irrespective  of  any  medical  condition  

were  selected  for  the  study. 

Both male and female patients were selected for the 

study. 

Exclusion Criterion 

Patients  below  20  years  of  age  and  above  60  

years  were  not  selected  for  the  study. 

INTRAORAL EXAMINATION: Intraoral  

examination  was  carried  out  in  a  dental  chair  

by  a  mouth  mirror,  a standard  WHO  probe  and  

adequate  illumination (as  described  in  Oral  

Health Survey;  Basic  Methods;  WHO  1997)  and  

caries  status  of  each  patient  was assigned  using  

the  WHO  index (Oral  Health  Survey;  Basic  

Methods;  WHO 1997)  for  the  dentition  status  

and  treatment  need.  The treatment need score was 

not assigned.  For  each  patient,  dentition  status  

score  was  assigned  for each  tooth (Oral  Health  

Survey;  Basic  Methods;  WHO  1997)  and  the  

DMFT score  was  calculated  from  it  for  each  

patient.   

The  examination  was  carried  out  by  two  

observers  separately  in  the  same day  to  avoid  

the  chances  of   bias. 

SALIVA  COLLECTION  METHOD: All  the  

saliva  samples  were  collected  between  9 am - 12 

pm  to  minimize  diurnal variations  associated  

with  saliva  sampling.  The  patients  were  asked  

to  come  at  least two  hours  after  the  last  meal  

and  at  least  1  hour  after  brushing. Before  the  

extraction of  saliva  the  subjects  rinsed  their  

mouth  twice  with  tap  water  and  waited  for  10  

minutes before  commencing  collection  to  remove  

food  debris  and  other  non  salivary  elements that  

could  interfere  with  measurements. The  patients  

were  asked  to  swallow  the  saliva in  their  mouth  

for  5-10  seconds  before  commencing  collection. 

In  order  to  obtain  mechanically  stimulated  

saliva,  the  participants  were  asked  to  chew onto  

a  piece  of  sterile  paraffin  wax  and  expectorate  

every  30  seconds  for  a  total  of  5 minutes  into  

a  sterile  container.  Approximately 2 ml of saliva 

was collected. 

The samples were immediately sent to the 

laboratory for investigations. 

 
 

SALIVARY  MICROBIAL  COUNT 

Culture  Method: Saliva  (0.5 mL)  was  diluted  

with  9.5  mL  of  sterile  water  and  tenfold  serial  

dilutions of  saliva  were  made  up  to  10−5,  

before  plating.  Mitis  Salivarius  Bacitracin  Agar 

(MSB  Agar)  supplemented  with  potassium  

tellurite  and  MRS  agar  were  used  as culture  

media  for  isolation  of  total  salivary  

Streptococcus  mutans  and  Lactobacilli, 

respectively.  Appropriate  amounts  of  semisolid  

media  was  poured  onto  petri-plates  in  a  laminar  

air  flow  unit  and  allowed  to  solidify  at  room  

temperature.  To  each  plate 100  µL  of  the  

diluted  sample  was  spread  evenly  and  the  

plates  were  sealed,  placed  in  an  anaerobic  jar  

with  AnaeroGas  Pack  system (Himedia),  and  

incubated  at  37°C  for 48  hours. Bacterial  

colonies  were  observed  under  a  dissecting  

microscope  and  deduced on  the  basis  of  colony  

morphology,  shape  and  color;  and  in  case  of  

doubt confirmation  for  Streptococci  and  

Lactobacilli  was  done  by  gram  staining  or  

catalase tests,  respectively.  Colony  counting  was  

done  under  a  colony  counter  and  the  number of  

CFU  were  multiplied  by  the  number  of  times  

the  original  mL  of  sample  was diluted (the  

dilution  factor  of  the  plate  counted)  and  

expressed  as  the  number  of colony  forming  

units  per  milliliter (CFU/mL)  of  saliva. 

 

Statistical Analysis: 

Statistical Analysis was performed with help of Epi 

Info (TM) 3.5.3. EPI  INFO  is  a  trademark  of the  

Centers  for  Disease  Control  and  Prevention 

(CDC).  

Descriptive  statistical  analysis  was  performed  to  

calculate  the  means  with  corresponding standard  

deviations (SD.).  Also  Pearson  Correlation  Co-

efficient (r)  was  calculated  with  the 

corresponding  p-values.  t-test was used  to  

compare  the  means. p≤0.05 was taken to be 

statistically significant. 

RESULTS 
Correlations between salivary S.mutans and 

Lactobacillus counts and DMFT score  

 Negative  correlations  between  Streptococcus  

mutans  count (CFU/ml)  and  Caries  score  were 

found  for  the  age  group  20-30  years  and  40-50  

years  whereas  positive  correlation  was  for the  

age  group  30-40  years  and  50-60  years.  But the 
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correlations were not significant (p>0.05).

and fig 1) 
Negative  correlations  between 
lactobacillus  count (CFU/ml)  and 
were found  for  the  age  group  30
50  years  and  50-60  years  whereas

correlation  was  for  the  age  group
But the correlations were not significant

(Table 1 and fig 1) 

Table 1: Correlations  between  salivary  S.mutans  
and  Lactobacillus  counts  and  DMFT  score 

Age      
(in  years) 

Correlation of Caries Score with

Streptococcus 
mutans count 

(CFU/ml) 

20-30 -0.205 (p = 0.569) 

30-40 0.29 (p=0.416) -

40-50 -0.13 (p=0.721) 

50-60 0.215 (p=0.552) -

Figure 1: Correlations between salivary 

and Lactobacillus counts and DMFT score

Comparison  of  mean  salivary  Streptococcus

mutans  count  and  Salivary lactobacillus

between  caries  score  0  and  >0 :

Table 2: Comparison  of  mean  salivary  Streptococcus  

mutans  count  and  Salivary lactobacillus  count  

between  caries  score  0  and  >0 

  
Caries Score

=0 

Streptococcus  

mutans  count 

(CFU/ml)                 

(Mean ± SD) 

19375000            

(± 3739270.4) (± 

Salivary  

lactobacillus  

count 
(CFU/ml) 

(Mean ± SD) 

24250000           

(± 12186057.6) (± 

*: Significant at 5% level of significance

 

-0.4

-0.3

-0.2

-0.1

0

0.1

0.2

0.3

0.4

0.5

C
o
r
r
e
la
ti
o
n

20-30 30-40 40-50

Age Group (in years)

Correlation between Streptococcus mutans count (CFU/ml) and Caries
score)

Correlation between Salivary lactobacillus count(CFU/ml) and Caries score)

Journal of Medicine and Allied Health Sciences | 2015 | Vol 5 | Issue 3    

(p>0.05).  (Table 1 

between  Salivary  
and  Caries  score  
30-40  years,  40-
whereas  positive 

group  20-30  years.  
not significant (p>0.05).  

Correlations  between  salivary  S.mutans  
and  Lactobacillus  counts  and  DMFT  score  

Correlation of Caries Score with 

Salivary 
lactobacillus 

count (CFU/ml) 

0.499 (p=0.142) 

-0.049 (p=0.892) 

-0.31 (p=0.383) 

-0.032 (p=0.930) 

 

salivary S.mutans 

DMFT score 

Streptococcus  

Salivary lactobacillus  count  

: 

Comparison  of  mean  salivary  Streptococcus  

mutans  count  and  Salivary lactobacillus  count  

Caries Score 
p 

> 0 

19093750            

± 4581585.6) 0
.8

7
 

36000000              

± 29536199.8) 

0
.0

4
7

*
 

*: Significant at 5% level of significance 

 

Figure 2: Comparison  of  mean  salivary  Streptococcus  

mutans  count  and  Salivary lactobacillus  count  

between  caries  score  0  and  >0 

 
t-test(Table  2  and  fig  2)  showed 
no  significant  difference  in  mean

mutans count (CFU/ml)  for  caries 
caries  score >0 (p>0.05). 

However, mean  salivary  lactobacillus
(CFU/ml)  was  significantly 
score> 0  as  compared  to 
(p<0.05).  (Table 2 and fig 2) 

DISCUSSION 

In  our  study,  a  negative  correlation
found  between  salivary  S. Mutans
DMFT  score  in  20-30  and  40

not  statistically significant(p>.05), 
positive  but  not  statistically 
correlation has  been  found  in 
60  age  group.  Similar  results 
not  statistically  significant 
obtained  between  salivary  
and  DMFT  scores  for  30-40, 

age  groups  but  for  20-30 age group,
correlation  was  found  but 

significant (p>.05). This result 
multifactorial characteristics 
etiology.  This difference  in

attributed  to  smaller  study  
habits, brushing  habits,  fluoride
and  geographical  differences  
results  with  other  studies  was 
disparity  between the  results  exist. This 

attributed  to  differences  in 
fluoride exposure,  dietary  pattern, 

hygiene  practice,  genetic  factors
other  factors  peculiar  to  the 
Also  distinctness  in  the technique

saliva  and  cultivation  of  bacteria
to  variation

(15)
.  The  microbial 

study  were  estimated  in  
Questions  concerning  the  reliability 
saliva  sample  and  not  plaque 

50-60

Correlation between Streptococcus mutans count (CFU/ml) and Caries
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Comparison  of  mean  salivary  Streptococcus  

mutans  count  and  Salivary lactobacillus  count  

 

showed  that  there  was  
mean  Streptococcus  

caries  score=0  and  

lactobacillus  count 
  higher  for  caries 
to  caries  score=0 

correlation  has  been  
S. Mutans  levels  and  

40-50  age  group  but  

(p>.05),  whereas  a  
statistically  significant(p>.05)  

in  the  30-40  and  50-
results   of  negative  but  

significant  correlation  were  
 lactobacillus levels  

40,  40-50  and  50-60  

30 age group,  a  positive  
but  not  statistically  

result reinforces the 
characteristics of dental caries 

in  results  can  be  

 population,  dietary  
fluoride  exposure,  ethnic  

 etc.  Comparison  of  
was  not  possible, as  
exist. This  could  be  

in  DMFT  values,  
pattern,  types  of  oral  

factors  and several  
the  study  population. 

the technique  of  sampling  

bacteria  can  contribute  
microbial  counts  in  this  

 stimulated  saliva. 
reliability  of  using  

plaque  can  be raised.  

Caries Score >0

1909375

0

3600000

0

Streptococcus  mutans  count (CFU/ml)                 
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However  the  results  of  the  studies  by  Mundroff  

et  al  and  Sullivan  et  al nullify  this  question,  

because  their  results  prove  that  the  number  of   

Streptococcus mutans  or   Lactobacilli  in  Dental  

plaque  sample  does  not  explain  the  variation  in 

caries  better  than  the  number  in  stimulated  

whole  saliva. One  issue  which  requires  to  be  

focused  at  this  point  is,  the  use  of  cross-

sectional  study  design which  is  used  in  this  

present  study  as  well  as  used  by  other  authors  

to document  the  correlation  between  

microorganisms  and  dental  caries’.  In  such  a 

kind  of  study,  a  single  saliva/plaque  sample  is  

taken  to  record  the  count  of microorganisms,  

which  probably  indicates  the  microbial  count  at  

a  certain  point  of time,  since  dental  caries  

develops  over  a  considerable  period  of  time,  

during which  bacterial  count  would  perhaps  

fluctuate  in  response  to  the  changing  oral 

environment.  Tukia-Kulmala  and  Tenovuo  have  

reported  that  intra-individual variation  in  salivary  

factors  and  microorganisms  does  exist  with  

respect  to  time and  that  single  point  

measurements  of  salivary  factors  and  

microorganisms  are unreliable  for  caries-

diagnostic  or  predictive  purposes.
 (12)

 

Also,  Kristila  et  al  considered  longitudinal  

analysis  to  be  the  only  way  to determine  the  

existence  of  any  saliva-caries  relationships  with  

clinical  significance, since  cross-sectional  data  

do  not  necessarily  reflect  the  oral  situation  at  

the  time when  the  disease  process  has  started. 

Therefore,  it  is  suggested  that  longitudinal study  

design  be  used,  wherein  microbial  samples  are  

taken  at  regular  intervals.
 (12)

 

Moreover  in  our  study  the  mean  salivary   S. 

Mutans  levels  of  patients  with  no caries  (DMFT  

score =0)  was  higher  than  that  with  

caries(DMFT  score >0)  but  not statistically  

significant(p>.05).  However  the  mean  salivary  

lactobacillus  levels  of patients  with  caries 

(DMFT  score>0)  was  higher  than  that  with  no  

caries( DMFT score=0)  and  it  was  statistically  

significant (p<.05).  This  finding  can  be  

explained by  the  fact  that  lactobacillus  is  

associated  with  the  progression  of  carious  

lesions and  S.mutans  with  initiation. Exploration  

of  the  status  of  progression  of  carious lesions  

could  explain  the  findings.  Lactobacilli  were  the  

first  microorganisms  implicated  in  the  

development  of  dental  caries   and  have  been  

shown  to  be  associated  with  the  dental carious  

process.  The  Lactobacillus  count  represents  the  

number  of  lactobacilli  present  in  1  mL of  saliva  

(CFU/mL),  and  is  used  to  determine  the  

efficiency  of  dietetic  measures  or  to evaluate  

caries  risk. 

 Moreover Granath et al.   suggested  that  the  

saliva  count  of  lactobacilli  is  a  better  criterion 

than  that  of  Streptococcus  mutans  as  the  former  

count  is  strongly  correlated  with  caries.
 (16)

 

CONCLUSION 

Within  the  limitations  of  the  study,  it  can  be  

concluded  that:   

A  negative  correlation  has  been  found  between  

salivary  S. Mutans levels  and  DMFT  score  in  

20-30  and  40-50  age  group  but  not statistically  

significant(p>.05),  whereas  a  positive  but  not  

statistically significant(p>.05)  correlation  has  

been  found  in the  30-40  and  50-60  age  group. 

1) A  negative  but  not  statistically  significant  

correlation  were  obtained between  salivary  

lactobacillus  levels  and  DMFT  scores  for  30-40,  

40-50  and  50-60  age  groups  but  for  20-30  age  

group,  a  positive correlation  was  found  but  not  

statistically  significant (p>.05).  

2) The mean salivary   S.  Mutans  levels  of  patients  

with  no  caries (DMFT score =0)  was  higher  than  

that  with  caries(DMFT score >0)  but  not 

statistically  significant(p>.05).  

3) However  the  mean  salivary  lactobacillus  levels  

of  patients  with  caries (DMFT  score>0)  was  

higher  than  that  with  no  caries( DMFT  score=0)  

and it  was  statistically  significant (p<.05). 

Further  studies  need  to  be  conducted  on  a  

larger  population  to  obtain  more conclusive  

results. 
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