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Abstract 
Streptococcus mutans was a leading causative agent for tooth decay or dental caries around the world wide. Dental caries and 
endocarditis diseases are leading to cause more critical stage in human beings and it was created by S. mutans. All the samples 
were collected around dental clinics and hospitals of Tirupur, Tamilnadu from the period of 2013 to 2015. Selective isolates of S. 
mutans were identified by phenotypic and Biochemical characterization. Only 10 isolates were selected for antibiotic susceptibility 
test. 6 antibiotics were completely resistant to tested isolates among them 4 antibiotics showed 100% resistant. This present 
investigation was conducted for screening the best antimicrobial drugs against S. mutans. But, this study showed multi drug 
resistant species were identified from the tested isolates of S. mutans against 14 commercial drugs. These are used against dental 
caries patients and were practiced in dental clinics and hospitals. Hence, need new powerful drugs against dental caries commonly 
in clinical trials. 
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1. Introduction 
The human oral cavity harbors approximately 1000 bacterial 
species, reaching homeostasis in the oral cavity [1]. These are 
responsible for the two most common bacterial diseases in 
humans like dental caries and periodontal disease [2]. Dental 
caries is a global health problem that affects 60 to 90% of 
school children and many adults, in industrialized countries [3]. 
However in a developing country like India, dental caries still 
exists as a smoldering disease that has engrossed its tentacles 
deep into those regions where there are inadequate resources 
for dental treatment, lack of public awareness and motivation 
and increase in the consumption of the sugar [4]. Huge dental 
literature exists about dental caries levels in the Indian 
population. The overall impression is that dental caries has 
increased in prevalence and severity over the last couple of 
decades [5]. Streptococcus mutans is creator of dental plaque 
and dental plaque is a biofilm that consists of a group of 
microorganisms embedded in a matrix composed mainly of 
insoluble polysaccharides. Bacterial or salivary proteins that 
are associated with bacterial adhesion or aggregation, lipid and 
nucleic acids can also be found [6]. 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 [7]. Since it determines an increase of morbidity 
and mortality as a consequence of the most common bacterial 
diseases [8]. Today the oral bacteria are resistant to 
tetracyclines, aminopenicillins and cephalosporins have been 
reported [9]. The emergence of resistance against newly 
developed antibiotics [10]. further supports the need for 
innovation, monitoring of antibiotic consumption, prevention, 
diagnosis and rapid reduction in the misuse of these drugs. It 

is thus necessary to optimize antibiotics’ pharmacokinetics 
and pharmacodynamics in order to improve treatment 
outcomes and reduce the toxicity and the risk of developing 
resistance [11]. Thus, in this study screening the best 
antimicrobial drugs against the S. mutans isolates were 
isolated from the dental caries patient for the treatment and 
prescribed for oral diseases like dental caries disease in dental 
clinics and dental hospitals. 
 
2. Materials and methods 
Tooth Decay Sample Collection 
Samples (decayed tooth) were collected from different dental 
clinics and dental hospitals in around Tirupur, Tamilnadu from 
the period of 2013 - 2015. Samples were collected in sterile 
containers labeled with patient name, age and collection date. 
Samples were kept and transported to the laboratory with 
ice box and all the collected samples were incubated at 37 ºC 
for 24 h.  
 
Isolation of Streptococcus mutans 
Mitis-Salivarius agar was used for isolation of Streptococcus 
mutans. The agar plates were inoculated with each of the 
sample by spreading 0.1 ml of a suspension. Potassium 
tellurite used for the inhibition of other gram positive and 
gram negative bacteria on the plates and Bacitracin used for 
the recovery of resistant colonies of Streptococcus mutans. 
Plates were incubated aerobically at 37 °C for 24 h [12]. 
 
Phenotypic identification and Biochemical characterization 
The cell morphology examination includes and Gram stain [13]. 
And Biochemical tests [14]. Were used to identify 
Streptococcus mutans. 
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Antibiotic susceptibility Test 
Antibiogram of S. mutans isolates were followed by Kirby-
Bauer disc diffusion method [15]. Agar disc diffusion assay 
using Mueller Hinton agar on all isolates of Streptococcus spp. 
18 antibiotic discs used in this test: Amoxicillin (10mcg), 
Ampicillin (10mcg), Cefaclor (30mcg), Cefotaxime (30mcg), 
Ceftriaxone (30mcg), Chloramphenicol (30mcg), Kanamycin 
(5mcg), Ciprofloxacin (5mcg), Tetracycline (10mcg), 
Vancomycin (10mcg), Clarithromycin (15mcg), Pencillin-G 
(2units), Cephipime (30mcg), Ofloxacin (2mcg), Nalidixic 
acid (30mcg), Clindamycin (10mcg), Gentamycin (10mcg) 
and Erythromycin (15mcg). Antibiotic discs were purchased 
from Hi-Media Laboratories Pvt. Ltd., Mumbai. Tested 
bacterial culture was spread on the agar and placed the 
antibiotic disc on the agar. All the plates were incubated at 37 
˚C for 24 h. The zone of inhibition was determined using zone 
measuring scale and Interpreted (Table 1) according to CLSI 
guidelines [16].  
 

Table 1: Interpretation with standard chart of zone inhibition for 
Streptococcus spp. 

 

S. 
No 

Antibiotics 
Disc potency 

µg / disc 

Diameter of 
zone of inhibition (mm)
Resistant 
<mm(R) 

Sensitive 
<mm(S) 

1. Pencillin – G 2units - 24 
2. Cephotaxime 30mcg 25 28 
3. Ceftriaxone 30mcg 24 27 
4. Cephipime 30mcg - 24 
5. Chloramphenicol 30mcg 17 21 
6. Tetracycline 10mcg 18 23 
7. Ampicillin 10mcg - 24 
8. Clindamycin 10mcg 15 19 
9. Erythromycin 15mcg 15 21 

10. Gentamycin 10mcg 12 15 
11. Kanamycin 5mcg 13 18 
12. Vancomycin 10mcg - 17 
13. Amoxicillin 10mcg 19 20 
14. Cefaclor 30mcg 16 20 

 
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 (Figure 1). Antibiogram of S. 
mutans isolates were done by Kirby-Bauer disc diffusion 
method. S. mutans isolates were performed against 14 
frequently prescribed antibiotics. Among 14 antibiotics, above 
50% of resistant was observed in 6 antibiotics, particularly 
Penicillin, Ceftriaxone, Cephipime, Cephotaxime, Ampicillin 
and Cefaclor. Sensitive and resistant pattern of all antibiotics 
data were showed against S. mutans isolates (Table 2). Among 
the antibacterial drugs tested Clindamycin, Chloramphenicol 
and Tetracycline showed maximum zone of inhibition against 
S. mutans isolates (Figure 2). Erythromycin (14%), 
Gentamycin (29%) and Amoxicillin (29%) showed moderate 
resistant and Only Clindamycin (0%) showed complete 
sensitive against tested isolates. 4 antibiotics were totally 
resistant to all the isolates with 100% resistant. 50% of 
resistant was observed in Cefaclor antibiotic. The next 
moderate resistant (43%) was found in Vancomycin antibiotic. 
The least resistant percentage (7%) was found in Tetracycline, 
Chloramphenicol and Kanamycin antibiotics against S. mutans 
isolates (Table 3 and Figure 3).  

 

 
 

Fig 1: Tooth decay sample 
 

 
Table 2: Antibiotic Susceptibility of Streptococcus mutans - Resistant and Sensitive Pattern 

 

Strain No P CPM CTX CTR C T AMP CD E GEN K VA AMX CJ 

KK 1 R R R R I S R S I S S S R R 

KK 2 R R R R I S R R R S S S I R 

KK 3 R R R R S S R R I S S S R R 

KK 4 R R R R S I R R I S S S S R 

KK 5 R R R R R S R S I S I R R R 

KK 6 R R R R S S R R I R S R I I 

KK 7 R R R R S S R R R R S R I I 

KK 8 R R R R S S R R I R S R I R 

KK 9 R R R R S S R R I S S R I R 

KK 10 R R R R S R R S I R S R R I 
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1. Chloramphenicol  2. Gentamycin 3. Vancomycin 
4. Ceftriaxone  5. Cephotaxime 6. Penicillin  

 
1. Tetracycline 2. Ampicillin 3. Cephipime 
4. Erythromycin 5. Clindamycin 6. Amoxicillin 

 

Fig 2: Antibiotic susceptibility of Streptococcus mutans 
 

Table 3: Antibiotic susceptibility pattern of Streptococcus mutans 
 

S. No Antibiotic disc 
Susceptibility 

pattern 
Streptococcus 

mutans 
1. Pencillin – G R 100% 
2. Cephotaxime R 100% 
3. Ceftriaxone R 100% 
4. Cephipime R 100% 
5. Chloramphenicol R 7% 
6. Tetracycline R 7% 
7. Ampicillin R 100% 
8. Clindamycin R 0% 
9. Erythromycin R 14% 
10. Gentamycin R 29% 
11. Kanamycin R 7% 
12. Vancomycin R 43% 
13. Amoxicillin R 29% 
14. Cefaclor R 50% 

 

 
 

Fig 3: Graph shows the resistant percentage of Antibiotics against S. mutans 
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4. Discussion 
S. mutans was isolated by using selective media based on 
Mitis Salivarius Agar (MS) [17]. S. mutans have been found to 
be most susceptible against Amoxicillin as revealed by the 
data, the maximum zone of inhibition was found in 
Amoxicillin (34mm). The observations from substantiate the 
frequent use of broad spectrum Amoxicillin in dental practice 
[18]. This antibiotic is routinely prescribed as prophylaxis to the 
patients prior to massive dental procedures. It has been 
reported that the introduction of Penicillin in the preventive 
treatment has reduced the infection, but the long-term use of 
penicillin could be compromised by the emergence of resistant 
isolates [19]. Erythromycin and Clindamycin have been 
recommended as alternative options for patients who are 
allergic to Penicillin and are also widely used for antibiotic 
prophylaxis of endocarditis associated with dental procedures 
were reported [20]. Tetracycline produces side effects mainly 
on the digestive system which include mild stomach pain or 
upset, nausea, vomiting and diarrhea, but it is effective in 
inhibiting the growth of S. mutans and recommended for use. 
However, as a precautionary measure tetracyclines should not 
be recommended for children or pregnant women because 
they can discolor developing teeth and alter bone growth [21]. 
Gentamycin, an amino glycoside, may lead to side effects 
which include damage to the ears and kidneys. S. mutans was 
found to be resistant to many of the antibacterial agent’s 
Penicillin, Amoxicillin, Cefuroxin, Tetracycline and 
Erythromycin [22, 23]. In addition, they may lead to side effects 
including gastrointestinal problems [24]. Ciprofloxacin, 
Erythromycin and Clindamycin proved to be the most 
effective antibiotics against S. mutans (Zone sizes ≥ 36mm). 
Viridans group Streptococci resistant to antibiotics have been 
increasingly reported over the past decade, while studies on 
antibiotic resistance of S. mutans group are few. A recent 
study proved that the isolates of S. mutans found to be 
uniformly resistant to the β – lactam antibiotic (Ampicillin), 
Penicillin [25]. Streptococcus spp. Isolates were showed multi 
drug resistance with resistance to Amoxicillin, Ceftriaxone, 
Chloramphenicol, Erythromycin and Tetracycline. A 
maximum of the other agents, those with the best activities 
against all the isolates tested were Imipenem, 
Chloramphenicol, Clindamycin, Gentamycin and Norfloxacin. 
 
5. Conclusion 
Multi drug resistant species emerging in this study area and 
ability of resistant against antimicrobial drugs was developed. 
Also need a new series of antimicrobial drugs with more 
power to kill against the dental caries pathogen in the clinics 
and hospitals. 
 
6. References 
1. Lazarevic, V, Whiteson K, Hernandez D, Francois P, 

Schrenzel J. Study of inter- and intra-individual variations 
in the salivary microbiota. B.M.C. Genomics 2010; 11: 
523. 

2. Wade WG. The oral micro biome in health and disease. 
Pharmacol Res 2013; 69:137-143. 

3. Pitts NB, Chestnutt IG, Evans D, White D, Chadwick B,  
Steele JG. The dentinal caries experience of children in 
the United Kingdom, Br. Dent. J. 2003, 2006; 200:313-
320. 

4. Kulkarni SS, Deshpande SD. Caries prevalence and 
treatment needs in 11 – 15 year old children of Belgaum 
city. J. Indian Soc. Pedod. Prev. Dent. 2002; 20(1):12-5. 

5. Saravanan S, Kalyani V, Vijayarani MP, Felix JWA, 
Arunmozhi P, Krishnan V, et al. Caries prevalence and 
treatment needs of rural school children in Chidambaram 
Taluk, Tamil Nadu and South India. Indian. J. Dent. Res. 
2008; 19(3):186-90. 

6. Bowen WH Koo H. Biology of Streptococcus mutans 
derived glucosyl transferase: role in extracellular matrix 
formation of cariogenic biofilms. Caries. Res 2011; 
45:69-86. 

7. Walker B, Barrett S, Polasky S, Galaz V, Folke C, 
Engstrom G, et al. Environment looming global-scale 
failures and missing institutions. Science 2009; 325:1345-
1346. 

8. Klevens RM, Morrison MA, Nadle J, Petit S, Gershman 
K, Ray S, et al. Invasive methicillin-resistant 
Staphylococcus aureus infections in the United States. 
J.A.M.A. 2007; 298:1763-1771. 

9. Sweeney LC, Dave J, Chambers PA, Heritage J. 
Antibiotic resistance in general dental practice – a cause 
for concern. J. Antimicrob. Chem. 2004; 53:567-576. 

10. Long KS Vester B. Resistance to linezolid caused by 
modifications at its binding site on the ribosome. 
Antimicrob. Agents Chemother 2012; 56:603-612.  

11. Cassir N, Rolain JM, Brouqui P. A new strategy to fight 
antimicrobial resistance: The revival of old antibiotics. 
Front. Microbiol 2014; 5:551.  

12. Hardie JM. Sneath PHA. (Ed.) Genus Streptococcus. 
Bergey's Manual of Systematic Bacteriology, Williams & 
Wilkins, Baltimore. USA 1986; 2:1043-1071. 

13. Collee JG, Marmion BP, Fraser AG, Simmons A. Mackie 
and McCartney Practical Medical Microbiology. 14th Edn. 
Churchill Livingstone, New York, 1996, 263-298. 

14. Holt JG, Sneath PHA, Krieg NR, Staley JG. Williams, in: 
Hensyl WR. (Ed.) Bergey’s Manual of Determinative 
Bacteriology, Library of Congress Cataloguing-in-
Publication Data, United States, 1994, 559-564. 

15. Kirby MDK, Bauer RW, Sherris JC, Turck M. Antibiotic 
susceptibility testing by standard disc diffusion method. 
Am. J. Clin. Pathol. 1966; 45:493-496. 

16. Clinical and Laboratory Standards Institute. Performance 
Standards for Antimicrobial Susceptibility Testing: 
Twentieth Informational Supplement M100-S20. Wayne, 
PA, USA: CLSI, 2010. 

17. Hirasawa M, Takada K. A new selective medium 
for Streptococcus mutans and the distribution of S. 
mutans and S. sobrinus and their serotypes in dental 
plaque. Caries Res 2003; 37:212-217. 

18. AI-Haroni M, Skaug N. Incidence of antibiotic 
prescribing in dental practice in Norway and its 
contribution to national consumption. J. Antimicrob. 
Chemother. 2007; 59:1161-1166. 

19. Fani MM, Kohanteb J, Dayaghi M. Inhibitory activity of 
garlic (Allium sativum) extract on multidrug resistant 
Streptococcus mutans. J. Indian Soc. Pedod. Prev Dent. 
2007; 25(4):164-168. 

20. Addy LD Martin MV. Clindamycin and dentistry. Br. 
Dent. J. 2005; 199:23-26. 

21. Roberts MC. Antibiotic toxicity, interactions and 
resistance development. Periodontol 2002; 28:280-297. 



83 
 

22. Jarvinen H, Jenevou J, Huovinen P. Susceptibility 
of Streptococcus mutans to Chlorhexidine and six other 
antimicrobial agents. Antimicrob. Agents Chemother 
1993; 37:1158-1159. 

23. Bhattacharya S, Virani S, Zavro M, Hass GJ. 
Inhibition of Streptococcus mutans and other Oral 
Streptococci by Hop (Humulus lupulus L.) constituents. 
Econ. Bot 2003; 57:118-125. 

24. Craig A. Antimicrobial resistance, danger signs all 
around. Tennessee Med 1998; 91:433-455. 

25. Jesse J, Ramteke PW. Extracellular Polysaccharide 
Produced by Multidrug Resistant Streptococcus mutans 
isolated from Sub-acute Endocarditis Patients- a Hospital 
Study. Int. J. Med. Res. 2011; 1(3):140-144. 


