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ABSTRACT KEYWORDS
Background and objectives: The prevalence of dental cariesin developed Sreptococcus mutans;
countries declining day by day, at the same time the incidence of dental Caries;
cariesisincreasing in the developing countries even progress in hygiene Habitual.

and lifestyle. It iswell established phenomenon that among the oral group
of mutans streptococci, Streptococcus mutans is strongly associated with
development of dental caries. Recent development suggested that not only
the presence of Smutans in the dental plague and in saliva counts, but
also, the number of cariogenic strains of Smutans has tremendous affects
on caries. Our study in Gulbarga city mainly emphasized, on the rate of
isolation of Smutansin the non stimulated saliva. METHODS: A total of
102 subjects, with or without dental cariesand are with or without habitual
to chewing or smoking tobacco were examined. All the isolates obtained,
were further processed for Rapid biochemical identification tests kit and
antimicrobial susceptibility tests was determined by according to clinical
laboratory standards. RESULTS: A total of (50%) of individuals showed
the presence of Smutansin saliva samples. Theisolation rate of Smutans
in the saliva samples from the individual s with carieswas high of 57.14%
then without caries (34.37%). However the highest incidence of Smutans
was observed in the saliva samples collected from the without caries of
non-habitual individuals (75%) then with caries of habitual (54.16%). On
the contrary in habitual individualswith caries showed highest percentage
of (63.63%) then in the habitual without caries. Conclusion: Drastic reduc-
tion in saliva secretion and oral microbia flora including S.mutans sug-
gests that chewing inhibits the dental plaque formation thus decreases the
cariesformation. © 2009 Trade ScienceInc. - INDIA

INTRODUCTION manlifestyle living sandardsand per-capita Risngind-

dence of dentd cariesmay be dueto changeinthediet

Dentd cariesisagradud decay anddisintegrationof ~ compostions, kind of diet and thechangesintheenviron-
soft or bony tissue or atooth. Cariesisoneof themost  ment of ord cavity, dueto habits. Theenvironment of the
commoninfectionsdiseesesof mankind. Dentd cariesgoes  ord cavity and dental structureand dietinfluencetheinitia:
onincreasing day by day, irrespectiveof progressinhu-  tionof colonizationof cariesformingbacterid growth. Many
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bacteria speciesareinvolvedinthedentd cariesforma
tion. However, for theinitiation of caries, ord Viridansstrep-
tococa play animportant role. Theord Viridiansstrepto-
cocci aredivided into 4 groups, based on chemotaxo-
nomic and genatypes. TheseareAnginos's, Mitis, Mutans
and Savarius. Among thesefour groupsof streptococd,
themutansgroup arestrongly associated with dentd car-
ies. Themutansgroup of streptococci areequipped with
high acid producing capacity and cgpabl e of producing
extracdlular polysaccrides. Thefirgt observationtolink
the mutans streptococci to dentd caries was made by
Fitzgerdd and Keyes® by convertingthe cariesresistant
hamstersto cariessusceptibleby feedingthediet richin
sucroseandintroducing thestreptococc intothehamsters
fedwithsucroserichdiet. Zinner inoculated thehamgters
with human streptococci to observethesametypeof car-
ied. Krasseconduded that the mutansstreptococod were
capable of inducing caries?. Themutansgroup of ora
streptocococi consists of seven speciesviz: Scricetus,
Srattus, Smutans, Ssobrinus, Sdownel, Smucaccae
and Sferus. Among these Smutansand Ssobrinusare
most frequently i solated with human denta plagueand
closdy associaed with dental caries”.

Sreptococcus mutans was first described by
Clarke®in 1924 and showed the associ ation of these
with dental cariesdisease. Even Smutansisgenerally
accepted asone of the principle etiol ogical agents of
caries®, the epidemiological studies revealed that
Smutansand S.ssobrinusispresent inthe oral cavity.
Thehigh colonization rate of S mutansmay bedueto
the presence of specia bacteria determinantswhich
help inthe colonization™. Even though high number of
S mutans presence does not help in the formation of
dental cariesunlessthe host hasfermentativedietary
patterng®. There ationship between the cariesactivity
insusceptiblehost and the higher synthesisof someviru-
lencefactorsby different strainsof S mutanshas been
demonstrated®. Inthewestern world, the prevalence
of cariesdisease has declined but 5-20% of the popu-
lationintheagegroup of 1.5to0 7 yearsage group re-
mainsat high risk!’**2, |n devel oping countries, thera-
tio of denta cariesisrising may beduetothechangein
thefood habit and lifestyle. In our work, wehave con-
centrated on the isolation rate (incidence) of oral
Smutansinthesalivaof individual swith or without
dentd cariesand dsointheindividuaswith or without
habitsin Gulbargacity.

MATERIALSAND METHODS

Subjectsand trial conditions

The study subjects comprised of total 102 subjects,
thecariesactive-cariesfreeindividua volunteersattend-
ing theoutpatient department (OPD) of different denta
college and hospitals of Gulbargacity, served asthe
source of samplefor the study, the caries and without
cariesindividua sweresdected, in such away that they
belonged to different sex, age and socio-economic
background.

Sampling method

Samplesof ungimulated sdivawerecollected from
different individuals attending OPDs of Nijlingappa
Dental Collegeand Hospital, Gulbargaand Al-Bader
Denta Collegeand Hospitd, Gulbarga. Thesdiva(2-
3ml) wascollected without stimulant in sterileplastic
capped bottles. These collected sampleswereimme-
diately transported to thelaboratory and processed for
thescreening of S mutansusing highly specific culture
medium.

Specificmedium used for theisolation of S.mutan

The specific mediaused for the screening and iso-
lation of Sreptococcus mutansismitis-saivariusba-
citracin agar medium (M SB).

Composition of mitis-salivarius bacitracin agar
medium

Sandardformula gmgllitre
Casginenzymatic 15.00
Hydrolyate peptic 5.00
Digest of animal tissue 1.00
Dextrose 50.00
Sucrose 50.00
Dipotassium phosphate 4.00
Typhanblue 0.075
Crygtd violet 0.0008
Agar 15.00

Fina pH-7.0+_0.2
Thesadlivasampleswereinoculated onthe Mitis-
sdivariusbacitracin agar media, (M SB) and incubated
aerobically at 37°C for 48 hours. The colony showing
distinct cultural characteristicsof Smutanswasselected
and further used for the performance of biochemical
tests. Rapid biochemical identification kit (from Hi-
Media) was used d ong with conventional biochemical
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testslikefermentation of mannitol and sorbitol, hydrolysis
of arginine, esculin and VVoges Proskeur. Based onthe
culturd, biochemica and morphologica characterigtics
theisolateswereidentified up to specieslevd.

Therapid biochemical identification kit was pur-
chased from the Hi mediaPvt. Ltd., Mumbai and other
biochemical test were prepared and performed accord-
ing tothe procedure described in the standard microbi-
ology lab manuag*3.

Antibiotic susceptibility testing

All the Smutansi sol ateswere subjected to antibi-
otic susceptibility testing againgt the 11 frequently using
antibioticsinthisareaand el sewhere against thetreat-
ment of dental caries. All the 11 antibioticsdiscswere
purchased from the Hi mediaPvt. Ltd., Mumbai. The
method adopted for the antibi otic susceptibility testing
isthe Kirby Bauers agar disc diffusion assay using
Muller-Hinton agar. The discswere dispensed onthe
pre-inocul ated agar plateswith testing Smutansiso-
latesand wereincubated anaerobically at 37°C using
anaerobicjar. Thezoneof inhibitionwasmeasured with
zonemeasuring scal e provided by Hi-media. Theinhi-
bition zone of sizewasinterpreted accordingto thena:
tiona committeeof clinical laboratory standardscrite-
ria,

RESULTS

Inthe present study atotal 102, subjectsbelonging
to different genders and age groups with or without
dental cariesand a so with or without habitswerein-
cluded (TABLE 1). Over dl incidence of Smutanswas
50 % and theisolation rate of Smutansinthe samples

—=> Regulor Paper

collected for theindividua swith carieswas higher of
57.14% (40/70) as compared to from the samplescol-
lecting for theindividua swithout caries(34.37% 11/
32). Smutans (50%) isolation rate was higher in the
non-habitual individua swith (54.16%; 26/48) or with-
out (68.75%; 11/16) caries. Onthecontrary in habitua
individual’s persons with caries showed highest per-
centageincidence of Smutans (63.63%), when com-
pared nonein the habitual and without cariesindividu-
as. Thisclearly indicatesthat in habitua person’s dras-
ticreductioninthe salivasecretion and ora microbial
floraincluding Smutansinthesdiva. Gender wiseiso-
lation rate of Smutans was observed to be morein
femal es (59.45%) than males (44.61%). However in
thenon habitual with or without caries, isolation rate
was amost similar pattern among the both sexes ex-
cept inwithout caries non habitual females (77.8%)
showed highest Smutansisolationratein their saliva
ascompared to their counter part (57.14%) aswell as
to (53.6%) non-habitual femaleswith caries. Onthe
contrary non habitua maleswith or without carieshar-
borsamost similar Smutans (55% and 57% respec-
tively) intheir sdivasamples.

All the51isolatesof Smutansweresubjected to
antibiotic susceptibility testingusing 11 frequently used
antibioticsin dental cariesinfection dueto Smutans.
The resistance pattern of Sreptococcus mutansiso-
latesto 11 antibioticsareshownin TABLE 2. Thehighest
resistance of 96% was observed against Penicillin G
andfollowed by Ciprofloxin (78.4%), Chlroamphenicol
(64.7%) and Amoxicillinand Vancomycin (58.82%) and
lowest of 31% of Smutans showed resi stance against
Streptomycin. However, the resistance pattern of
Smutansisolated either from with cariesor without

TABLE 1: Rapid biochemical identification test

Voges
proskaurs
test

Esculin
hydrolysis

ONPG B- Arginase
galoctosidase dihydrolase

Glucose Ribose Arabinoase Sucrose Sorbitol Mannitol Raffinose

+ + - - +

+ + + +

*Streptococcus mutans positive biochemical test

TABLE 2: SMutansisolatesin saliva (Habitual) and (non —habitual) with and without caries

Number of samples

Incidence of S.mutans

Male Female Total Male Female Total
With caries Habitqal 22 0 22 14 (63.63%) 0 14(63.63%)
Non-habitual 20 28 48 11(55.00%) 15(53.57%) 26(54.16%)
Total 42 28 70 25(59.52%) 15(53.57%) 40(57.34%)

Without caries Habitu_al 16 0 16 0 0 0

Non-habitual 7 9 16 4(57.14%) 7(77.77%) 11(68.75%)
Total 23 9 32 4(17.39%) 7(77.77%) 11(34.37%)
Total 65 37 102 29(44.61%) 22(59.45%) 51(50.00%)
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TABLE 3: Antibiogram resistance patter nsexpressed by Smutansstrains

With carries (%)

Without caries (%)

Sl.no. No. of antibiotics Habitual Non habitual Total Habitual Non habitual Total Grand total
Male Female Male Female MaleFemale Male Female
1 Amoxicillin (Ax) 6/14 0 8/11 9/15 23/40 3/4 4/7  7/11 30/51
) (42.85) (72.1) (60.0) (57.5) (75.0) (57.4) (63.63) (58.82%)
5 Ampicillin (Ap) 9/14 0 6/11 7/15 22/40 2/4 4/7  6/11 28/51
(64.28) (54.54) (46.66) (55.00) (50.00) (57.4) (54.54) (54.90%)
3 Chloramphenicol (CK) 9/14 0 6/11 11/15 26/40 i A 4/7  7/11 33/51
(64.28) (54.54) (73.33) (65.00) (75.00) (57.4) (63.63) (64.7%)
4 Ciprofloxcin (Cl) 3/14 0 3/11 315 940 i 2/4 /7 311 40/51
(21.42) (27.27) (20.00) (25.5) (50.00) (14.00) (27.25) (78.43%)
5 Erythromycin (E) 5/14 0 4/11 7/15 16/40 i Yy 3/47 411 20/51
(35.7) (36.36) (46.66) (25.5) (25.00) (42.8) (36.36) (39.21%)
6 Gentamicin (Gm) 6/14 0 4/11 6/15 16/40 i A /7  4/11 20/51
(42.85) (36.36) (40.00) (40.00) (75.00) (14.00) (36.36) (39.11%)
7 L evofloxain (Lv) 5/14 0 4/11 6/15 1540 i 2/4 3/7 511 20/51
(35.7) (36.36) (40.00) (37.5) (50.00) (42.8) (45.45) (39.21%)
8 Pencillin- G (P) 14/14 0 11711 15/15 40/40 i 2/4 77 9/11 49/51
(100.0) (100.0) (100.0) (100.0) (50.00) (100.0) (81.81) (96.07%)
9 Streptomycin (S 3/14 0 3/11 6/15 12/40 i Yy 37 411 16/51
(21.02) (27.27) (40.00) (30.00) (25.00) (42.00) (36.36) (31.37%)
10 Tetracycline (Te) 5/14 0 511 6/15 16/40 i 2/4 207 4/11 20/51
(35.00) (45.45) (40.00) (40.00) (50.00) (28.00) (36.36) (39.21%)
11 Vancomycin (Vm) 9/14 0 6/11 8/15 23/40 i A 4/7  7/11 30/51
(64.4) (54.54) (72.72) (57.50) (75.00) (63.63) (63.63) (58.82%)
TABLE 4: Multidrugresisanceamong S.mutans
g With carries (%) Without caries (%) Grand
no. No. of antibiotics Habitual Non habitual  Total Habitual Non habitual Total total
) Male Female Male Female Male Female Male Female
1. Amoxicillin(Ax) 0 - 0 0 - - - 0 0 0 0
2 Ampicillin (Ap) 0 - 0 0 - - - 1 0 1(9.09%) 1(1.96%)
3 Ch"’r"fgﬁ;‘e”'co' o - 1 0 125%) - - o o 0 1(1.96%)
4 Ciprofloxcin (Cl) 3 - 1 6 10(25%) - - 0 1 1(9.09%) 11(21.50%)
5 Erythromycin(Er) 3 - 3 2 8(20%) - - 1 1 2(18.18%) 10(19.60%)
6 Gentamicin(Gm) 4 - 4 4 12(30%) - - 1 3 4(36.36%) 16(31.37%)
7 Levofloxcin (Lv) 3 - 1 1 5(12.5%) - - 1 2 3(27.27%) 8(15.68%)
8 Pencillin-G (P) 1 - 1 2 4(10%) - - 0 0 0 4(7.8%)
9 Streptomycin(St) 0 - 0 0 - - - 0 0 0 0
10 Tetracycline(Te) O - 0 0 - - - 0 0 0 0
11 Vancomycin(Vm) O - 0 0 - - - 0 0 0 0

cariesindividualswas observed to beamost similar. It
isinteresting to notethat isolatesfrom the without car-
iesindividuals showed high percentage of resistance
againgt Vancomycin andlow to Penicillin-G when com-
pared to the isolates from with caries individuals
(63.63% versus 57.50%) and 81% versus 100% re-
spectively). Multidrug resistance pattern of Smutans
isolatesfromwith cariesand without cariesindividuas
isshowninthe TABLE 3. Resistanceto minimum of
two antibioti cs and maximum of 8 antibioticswasob-
served. Maximum of nearly onethird of isolateswere
resistanceto 6 antibioticsfollowed by 4 (21.50%) an-

tibiotics, 5 (19.60%) and 7 (15.68%) and lowest of
2% isolateswereres stance against 3 antibiotics. How-
ever 7t0 8 % of isolateswereresistanceto asgood as
8 antibiotics. None of theisolateswas either suscep-
tibleto al antibioticsor res stanceto antibioti cstested
inthisstudy.

Gender wise isolation rate of Smutans was ob-
served to be 15% morein fema es (59.45%) thanmae
(44.61%). However inthe non habitua with or without
caries, isolationratewasamost similar pattern among
the both sexes except in without caries non habitual
females(77.8%) showed highest Smutansisolationrate



RRBS, 3(1) June 2009

Sanjay Rathod et al. 55

Figure1: Coloniesshowing S mutans
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Figure2: Rapid biochemical identification kit

Figure3: Antibiotic susceptibility test

intheir salivaas compared to their counter part and
(57.14%) aswell asto non habitual females (53.6%)
with caries. Onthecontrary non habitua maleswith or
without cariesharboursamost smilar Smutans (55%
and 57% respectively) intheir salivasamplescol lected.

Theaboveresultsreveded tha overdl fifty percent
of thesalivary samplesfrom different subjectsyielded
Smutans. Of these 2/3 subjects were having caries.
Thesdivasamplescollected from thehabitud ; but with-
out cariesyielded low Smutans. On the contrary, to
the salivasamples collected from the habitud with car-
ies. Therateof Smutansisolatesin thesalivacollected
from the subjectswith caries suggested that the fre-
guenciesof Smutansin caries subjectsaremorethan
that of without caries subjects.

—> Regulor Peper
DISCUSSION

Inour study, wefound that the rate of isolation of
Smutansfrom salivawasfound to be 50% out of 102
subjects examined. The rate of Smutans in saliva
samplesfrom theindividua swith carieswas high of
57.14% as compared to without caries (34.37%). A
most i nteresting finding wasthe abundance of mutans
streptococci inapopulation with negligibledental car-
ies. Observations have earlier been made of mutans
streptococci in population of this extreme caries
level (2516, Another possible explanation of the presence
of S mutansinalow caries population may bethat the
strain occurring at low diseaselevel sshould be other
thanthosefound at high diseaselevel §17%8. Cariesisa
multifactorial disease, iscaused by bacterid deposits
on thetooth surface. Both bacteriaand diet playsan
important roleinthe cariesprocess. Asthe present in-
vedtigationrevededtha, inthehabitud individud swith
caries showed highest percentage of Smutans (inci-
dence) (63.63%) than in the habitua individuaswith-
out caries, and also in non-habitud individua swithout
caries (75%) as compared to with caries of habitual.
With thisbackground, it isof interest that the bacteria
with the greatest potentia toinducedenta cariesare
the species formerly included in Sreptococcus
mutans®¥. Asthebacteriaappearsto bethemost com-
mon speciesin humans. A key property of these bacte-
ria, making them cariogenic, istheir ability torapid acid
production.

CONCLUSION

Our study emphasi zes, that even in without caries
subjects, prevalence of Streptococcus mutanshasa
decisiveeffect on devel opment of caries. If exposed to
acariogenicdiet, arelikely to devel op ahigh number of
cariouslesions. With thisbackground, it isof outmost
importance to develop preventive programs for the
population. Justifying the present study, it showsthat,
Sreptococcus mutans are strongly associated with
human dental caries, being the main organism respon-
sblefor theinitiation of the disease. Asbeing dominat-
ing species, to be widespread in popul ations among
with and without caries subjects. Indicating that these
bacteriaare associated with cariespromoting lifestyle.
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