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Optimization of growth parameters on multi drug resistant Streptococcus mutans
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Abstract

Streptococcus mutans is an etiological agent for worldwide distribution of Tooth decay and it is a costly disease compare than
other diseases. Evidences on S.mutans as a Multidrug resistant species arose in each country by vast research investigation reports
on tooth decay disease. This present investigation was conducted for determining growth optimization parameters of Streptococcus
mutans. Fifty decayed samples were collected in dental clinics and dental hospitals around Tirupur, Tamilnadu. Only five isolates
were selected for this growth optimization assay. Growth parameters were effects of pH, Temperature, NaCl and Nitrogen sources
on S.mutans. In conclusion, growth of the S.mutans isolates exhibited the tolerance at different concentrations of all parameters.
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1. Introduction

Recent research shows that S.mutans, S. sanguis, Actinomyces
viscosus, Prevotella intermedia, Lactobacillus acidophilus,
and Candida albicans are common cariogenic microorganism
(Takahashi, 2008) [ and the S.mutans colonizes the oral
cavity by metabolizing the dietary carbohydrates ingested by
its host to produce glucan and to anchor itself to the tooth
surface, forming densely populated microbial communities
known as biofilms, commonly referred to as dental plaque,
that include hundreds of other species of oral bacteria (Tanzer
et al.,2001) 21,

Conditions in the oral cavity are diverse and complex,
frequently changing from one extreme to another. Thus, to
survive in the oral cavity, S.mutans must tolerate rapidly harsh
environmental fluctuations and exposure to various
antimicrobial agents in order to survive (Biswas and Biswas,
2011) BL.

Increasing hospital and community-acquired infections due to
bacterial multidrug-resistant (MDR) pathogens for which
current antibiotic therapies are not effective represent a
growing problem. Antimicrobial resistance is, thus, one of the
major threats to human health (Walker et al., 2009) ! since it
determines an increase of morbidity and mortality as a
consequence of the most common bacterial diseases (Klevens
et al., 2007) Bl Today the oral bacteria are resistant to
tetracyclines, aminopenicillins and cephalosporins have been
reported (Sweeney et al., 2004) . The emergence of
resistance against newly developed antibiotics (Long and
Vester, 2012) ! further supports the need for innovation,
monitoring of antibiotic consumption, prevention, diagnosis
and rapid reduction in the misuse of these drugs.

S.mutans can thrive; tolerate all condition of oral cavity like
pH, Temperature, NaCl and Dietary consumption of sugar and
Nitrogen products by human beings, also these conditions
created by the resistance in S.mutans. This resistance
characters were investigated in this study to access the growth
tolerance against S.mutans in different parameters and
different characters with different concentrations.

2. Materials and methods

2.1. Sample collection of tooth decay sample

Totally fifty caries samples were collected at various dental
clinics and dental hospitals in and around Tirupur district of
Tamilnadu. Samples were collected from the male and female
caries patients.

2.2. Isolation and Identification of S.mutans
Mitis-Salivarius agar was used for isolation of S.mutans. All
the plates were incubated aerobically at 37 °C for 24 h (Hardie
et al., 1986) 1. Identification was performed by phenotypic
and Biochemical reactions (Collee et al., 1996 and Holt et al.,
(1994) - 101,

2.3. Optimization assay of Growth parameters on S.mutans
(Towhid, 2014) [1]

Only five selected isolates were performed on each various
parameters of optimization assay.

2.4. Effect of pH on the growth of S.mutans

e  Prepared the nutrient broth medium.

e Selected the pH ranges from 5.5, 6.5, 7.5, 8.5 and 9.5

e Tested organism was inoculated at aseptic condition in the
broth.

e Incubated at 37 °C for 24 h.

e OD values were measured at 600 nm in
spectrophotometer.

2.5. Effect of Temperature on the growth of S.mutans

e Test organism was inoculated into sterile nutrient broth
tubes

e Tubes were incubated at various temperatures (30 °C, 35
°C,37°C,40°C and 45 °C) 24 h

e Observed growth and measured the optical density at 600
nm using spectrophotometer.

2.6. Effect of NaCl on the growth of S.mutans
e  BHI broth medium was prepared
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e Add the different concentrations of NaCl into the broth
medium

e Inoculated the tested organism and incubated at 37 °C for
24 h

e Measure the growth of the organism at 600 nm in
spectrophotometer.

2.7. Effect of Nitrogen sources on the growth of S.mutans

e Prepared the peptone, beef extract and yeast extract
medium as for nitrogen sources

e Sterilized and inoculated the tested organism

e Incubated at 37 °C for 24 h to several days

e Observed and measured the results at 600 nm in
spectrophotometer.

3. Results

Hundred samples were collected from dental caries patients at
the Dental Hospitals in and around Tirupur District,
Tamilnadu. The samples were collected from different age
both male and female patients. S.mutans was isolated by using
selective media based on Mitis Salivarius Agar (MS).

The growth medium of S.mutans was adjusted at different pH
values: pH 5.5, pH 6.5, pH 7.5, pH 8.5 and pH 9.5. The results
indicated that the moderate growth was obtained from pH 6.5
to pH 7.5 compared than pH 7, and declined in pH 4.
Maximum growth was recorded in pH 7 followed by pH 6 and
pH 5 it indicates the optimum pH for the growth of S.mutans
was recorded at pH 7 (Table 1 and Fig 1).

The growth medium of S.mutans was adjusted at different
temperature: 30 °C, 35 °C, 40 ‘C and 45 °C. The results
indicated that the rapid growth was obtained in temperature
from 30 °C, 35 °C and 40 °C, declined in 45 °C. Maximum
growth was recorded in 35 °C, it indicates the optimum
temperature for the growth of S.mutans was recorded at 35 °C
(Table 2 and Fig 2).

The growth medium of S.mutans was supplemented with
different concentrations of salt ranging from 0%, 2%, 4%, 6%
and 8%. The results specified that the predominant growth
obtained from 2% to 8% and declined in 0%. Maximum
growth was recorded in 2%-4% concentration of NaCl (Table
3). The optimum growth of S.mutans was survived in 4%
concentration of NaCl. This shows that as the percentage NaCl
was increased from 4 to 6% and the growth rate was improved
at 8%. It was slower over the experimental period. Among the
five isolates only four isolates were thrived at 8% of NaCl and
least level OD value obtained at 0.2. The strain KK3 was
inhibited and growth completely stopped (Fig 3).

The growth medium was supplemented with different nitrogen
sources namely peptone, beef extract and yeast extract (each at
a concentration of 1%). The effect of different incubation
hours of optimized nitrogen source was studied to enhance
active S.mutans growth. It was resulted that nitrogen sources
could increase the growth of S.mutans Different incubation
hours 24, 48, 72 and 96 were taken to observe the growth of
S.mutans by utilized the nitrogen sources and the nitrogen
sources were found to have significant effect on growth by
S.mutans. Among the nitrogen sources tested, beef extract
showed 0.44 OD value at 96" hour and it was found to be the

best for growth followed by peptone 0.40 OD value it is
followed by yeast extract was showed 0.38 OD value (Table
4). The utilization of nitrogen sources for the growth was
reported to isolates. There was a significant and quick growth
was achieved by S.mutans that using the beef extracts (Fig 4).
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Optimization of growth parameters on S.mutans
Table 1: Effect of pH on S.mutans
StrainNo | pH55 | pH6.0 | pH65 | pH7.0 | pH75

KKI 0.01 0 0.24 0.03 0.02

KK2 0 0.05 0.16 0.14 0.03

KK3 0.08 0.05 0.04 0.18 0.02

KK4 0.05 0.02 0.06 0.29 0.02

KK5 0.05 0.02 0.02 0.18 0.02
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Fig 2: Effect of Temperature on S.mutans

Table 3: Effect of NaCl on S.mutans

Strain No | NaCl 0% | NaCl 2% | NaCl 4% | NaCl 6% | NaCl 8%
KKI 0.68 0.45 0.42 0.5 0.28
KK2 0.68 0.41 0.55 0.34 0.09
KK3 0.60 0.57 0.48 0.42 0
KK4 0.57 0.46 0.57 0.46 0.24
KKS5 0.59 0.51 0.49 0.4 0.28
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Fig 3: Effect of NaCl on S.mutans

Table 4: Effect of Nitrogen sources on S.mutans

S No Nitrogen OD Value (680nm)
’ sources 24h 48h 72h 96h
1. Peptone 0.19 0.21 0.30 0.40
2. Yeast 0.25 0.27 0.32 0.38
3. Beef 0.08 0.24 0.41 0.44

KK - KariKalan, 1 to 5- S.mutans isolates
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4. Discussion

The growth of S.mutans was documented on pH 5.0 that
similarly observed at a low pH range of Chen et al., (2012)
(121 Acidophilic bacteria can grow at lower pH levels (Whiley
and Beighton, 1998) 31, However, it has been suggested that
S.mutans may be better adapted to lower pH levels than some
other oral bacteria (Van Ruyven, 2000) [4],

The effect of different temperature on S.mutans in this study
that similarly growth was observed at temperature ranges from
30 to 47°C, and the optimal growth around 37°C (Ma
and Marquis, 1997) 51 Smutans was thrived in the
temperature ranging from 18-40°C (European Bioinformatics
Institute, 2011) [16],

NaCl tolerance is the most important character and most of the
studies were showed that NaCl tolerance at 4%, but in this
study S.mutans was tolerated at 6% of NaCl. This result was
totally different from other studies because of the tolerant
ability of S.mutans. The 4% NaCltolerance of mutans
streptococci was proved and was considered criteria for
distinguished species of the mutans streptococci (Holt et al.,
1994) U0, It was proved by one more evidence that salt
concentrations are one of the essential physical factors.
Twenty one isolates of S.mutans with a tolerance 4% NaCl
while eight isolates showed no growth (Al-Jumaily, 2014) [17],

The nitrogen sources have an undefined composition with
small amounts of carbohydrates, lipids and minerals.
Sometimes the natural sources contain stimulators like
vitamins and minerals, which influence the enzymes like
amylase production. Nitrogen is needed for the synthesis of
amino acids, purines, pyrimidines, carbohydrates, lipids,
enzyme cofactors and other substances (Suribabu, 2014) ['8],
The effect of different nitrogen sources like peptone, beef and
yeast stimulates accumulation of S.mutans in the culture
medium. These sources could strengthen high release of
nitrogenous components during the growth in the media.
Different nitrogen sources were found to have a significant
enhancement of the growth effect on S.mutans. Among
the nitrogen source beef was chosen as it induces the growth
of S.mutans and is also, a substrate for the growth curve
activity.

5. Conclusion

S.mutans isolates were showed the growth; tolerate ability at
each different condition and concentration of every parameter.
Thus, concluded (MDR) Multidrug resistant species of
S.mutans can thrive at any fluctuating conditions and any
different concentrations of growth parameters in oral cavity.
Avoid the over consumption of any food and other items that
affecting the normal conditions of the oral cavity.
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