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ABSTRACT

Dental caries and periodontal diseases are the two most common chronic
diseases of the oral cavity. Bacterial accumulation on oral surfacesisamajor
factor in the development of most of the common dental diseases such as
dental cariesand periodontal disease. Inthe present i nvestigation, four chemi-
cal mouth rinses and one herbal mouth wash were employed to assess anti-
bacterial activity in liquid media against pure cultures of bacteria and oral
florain saliva. Different mouthwashes were found to exhibit varying effects
on bacteria tested. The efficacy of different mouthwashes was found to be
little less on B.subtilis and E.aerogenes when compared to other test bacte-
ria. The mouthwasheswere found to have appreciable activity against growth
of oral flora. Among mouthwashes tested, Mougel was found to inhibit the
growth of oral bacteria to more than 50% followed by Chlorhexidine and
others. Among chemicals, Chlorhexidine was found to inhibit oral florato
large extent. The ayurvedic mouthwash Mougel which was found to affect
oral florato agreater extent when compared to some chemicals. The antibac-
terial activity of Mougel could be possibly due to the presence of
phytochemicals. The study was done in vitro and similar results could be
expected in vivo. The right use of mouthwashes at right time could be very
effective in the prevention of dental caries and other periodontal diseases.
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INTRODUCTION

Dental cariesisaninfectious, microbiologica dis-
easethat resultsinlocalized dissol ution and destruction
of the calcified tissues of theteeth. Dental cariesand
periodontd diseasesarethetwo mast common chronic
diseasesof theord cavity. Ther prevaenceisrecorded
along with the history of man after hisappearanceon
earth. Experimental and epidemiologic studieshave
demondtrated that these diseases are dependent onthe

microbes present in plague. Dental decay isthe most
common disease of mankind. It hasreached epidemic
proportioninmoderntimessinceafine consistency diet
richinrefined sugar hasbeen consumed™. Bacteriaform
animportant group of micro-organismsfound in both
healthy and diseased mouths. Bacteria accumulation
onora surfacesisamgor factor inthe devel opment of
most of thecommon dental diseasessuch asdental car-
iesand periodontal disease. Sreptococcus mutans, a
bacterium inmouth, isthe chief bacterium that causes
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plaque and may also cause dental caries?. Mouth-
washesarevery useful inreduction of microbia plagues.
M outhwashes (mouth rinses) are solutions or liquids
used to rinsethe mouth for anumber of purposes: (a)
to remove or destroy bacteria (b) to act asan astrin-
gent (c) to deodorize and (d) to have atherapeutic ef-
fect by relieving infection or preventing dental carries.
Mouthwashesaremanufacturedinto twoforms: thewash
and the“spray”. Congtituents of mouthwashesinclude
water (chief constituent); ethanol, dyes, surface active
agents, zinc chloride/acetate, d uminum potassum sul-
phate (astringent): and phenolic compounds, quater-
nary ammonium compounds and essentid oilssuch as
oil of peppermint (as antibacteria agents) among oth-
ers. Mouthwashesa so provide asafe, effective chemi-
ca meansof reducing or diminating plaqueaccumul a
tion. A number chemica agentsarecurrently available
inthemarket and aredesigned to assist individualsin
thar effortsto achieveand maintain ora hedth. While
many agentsarecommercially available, therelative
therapeutic benefits of most are not clearly defined?®.
Theamsand objectivesof thepresent investigationwere
to determine antibacteria activity of mouthwashes
(chemical and herbal) on pure cultureof bacteriaand
ord florainsdiva

MATERIALSAND METHODS

Collection of mouth rinses

Thedifferent mouth rinseswere purchased from
local medical shops. The description of mouth rinses
selected for thestudy wasgivenin TABLE 1.

Screening mouth rinsesfor antibacterial activity

The test bacteria were obtained from Nationa
Chemical Laboratory, Pune. Gram positive bacteria
namely Bacillus subtilis NCIM 2063, Saphyl ococ-
cusaureus NCIM 2079 and Gram negative bacteria

namely Escherichia coli NCIM 2065, Enterobacter
aerogenes NCIM 2340 were used. Sreptococcus
lactis was obtained from the department culture de-
posit. Test tubes containing sterile Nutrient broth were
aseptically inoculated with the pure culturesof test bac-
teriamaintained on nutrient agar dantsand incubated at
37°C for 18 hours. The broth cultures of test bacteria
obtained after incubation wereusad for inoculation. The
antibacterid activity of different mouthrinseswastested
inliquid nutrient mediawith minor modificationg. The
nutrient broth tubes (5ml) containing known volume of
mouth rinses (5%) was sterilized by autoclaving. The
derilemediacontaning tubeswereinoculated with stan-
dardized volumesof 24 hoursold broth cultures of test
bacteriafollowed by incubation at 37°C for 24 hours.
A set of tubeshaving mouth rinseswereinocul ated with
sdivasamplein order to check the efficacy of mouth
rinsesin affectingthebacterid florapresentinsaiva A
set of nutrient broth tubesinocul ated with bacterid cul-
tureswaskept as control without adding mouth rinses.
After incubation, the contentsin the tubeswere mixed
thoroughly using vortex mixer and theoptical density
was measured by spectrophotometer at awavel ength
of 490 nm asaguideto microbial growth.

RESULTSAND DISCUSSION
Antibacterid activity of different mouthwashesis

givenin TABLES 2-5. Different mouthwasheswere
TABLE 1: Mouthrinsesselected for study

Name Active constituent
Rexidine Chlorhexidine gluconate 0.2% wi/v
Piclin Sodium picosulfate
Sodium fluoride (0.2% wi/v), Triclosan
CPREV (0.3% wiv)
Tantum Benzydamine hydrochloride BP (0.15% w/v),
Alcohol IP (10% v/v)
Emblica officinalis (0.5%), Terminalia
Mougel  chebula (0.5%), Terminalia belerica (0.5%),

Acacia catechu (0.5%), Borax (0.1%)

TABLE 2: Antibacterial activity of sdected mouthwasheson target bacteria

Test bacteria

Optical density at 490 nm

Control Benzydamine Chlorhexidine Sodium picosulfate Sodium fluoride M ougel

Sreptococcus lactis 0.707 0.274
Escherichia coli 0.605 0.314
Enterobacter aerogenes 0.606 0.280
Staphyloccus aureus 0.682 0.260
Bacillus subtilis 0.453 0.253

0.220
0.309
0.262
0.244
0.284

0.470 0.248 0.233
0.210 0.341 0.332
0.438 0.382 0.375
0.397 0.234 0.231
0.393 0.253 0.176

The results are average of three trails
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found to possess varying effects on bacteria tested.
Morethan 50% reduction in growth was observedin
case of Slactisby Benzydamine, Chlorhexidine, So-
diumfluorideand Mougd. Over 40% reductioninthe
growth of E. coli wasobservedin caseof al themouth-
washes. Themouth rinseswerefound to bevery effec-
tiveagainst Saureus and over 60% reduction was ob-
served in al mouth rinses except Sodium picosulfate.
Theéefficacy of different mouthwasheswasfound to be
little less on B.subtilis and E.aerogenes when com-
pared to other test bacteria. Thedifferent mouthwashes
werefound to have gppreciableactivity against growth
of ord flora. Among mouthwashestested, Mougel was
foundtoinhibit thegrowth of ord bacteriato morethan
50% followed by Chlorhexidine (49.11%), Sodiumfluo-
ride (46.97%), Benzydamine (33.27%) and Sodium
picosulfate (30.78%).

Oral floraisacomplex ecosystemwithawideva-
riety of bacteria species. Thenumber of bacteriainthe
denta plague can reach 108/mg (Wet weight). Srepto-
coccus speci es occupy approximately 1/3 of tota vi-
ableorganismsof plaque. In addition of Sreptococcus
mutans, several streptococcal speciesarefrequently
found in the human oral cavity. Among these are
Ssanguis, Sgordonii, Soralis, Smitis, Ssalivarious
and others. It has been shown that these oral strepto-
coccd speciesarenot involved inthe devel opment of
dentd cariesinexperimentd animds. However, it should
be noted that all these speciesare highly acidogenic
when sucrose, glucose, fructose is given®. Mouth-
washesarevery useful inreduction of microbid plagues.

Among available mouthwashes, chlorhexidine was
shownto behighly effectiveinreduction of dentd plagues
and pathogenic micro-organismsincluding Sreptococ-
cusmutans®. Seven different brands of mouthwashes
wereevduated for inhibition of growth of ord microbes
and foundwidevariationsin theeffectivenessof mouth-
washes. Those containing cationi ¢ surfactantsand com-
plex organi c nitrogenouscompoundswere moreactive
than ol der formulationsbased on phenolg4. Theinhibi-
tion of growth of oral bacteria by three modern com-
mercial mouth rinses contai ning cetyl pyridinium chlo-
ride, CPC (Macleans), phenolic compound (Colgate
plax) or glycerin/triclosan (Listerine) wasassessed. The
results showed widevariationsin their effectiveness,
those contai ning CPC reduced ord microbia count Sig-
nificantly than formul ations based on phenolsor glyc-
erin/triclosan. The results suggested that inhibitory
power of CPC wasgreater on oral microbesthan oth-
erdd. Theantibacterid effect of 0.2% Chlorhexidineto
0.5% sodium hypochloriteascand irrigating solutions
was compared. Elimination percent mean of Srepto-
coccus mutans and anaerobics with 0.2%
Chlorhexidinewere 99.9 and 99.02 respectively and
for 0.5% hypochlorite were 99.7 and 92.7 respec-
tivelyl™. Recently, the use of herbal mouthwashes such
as persica is increasing. Persica is prepared from
Salvadora persica extract. It hasbeen shown that us-
ing thisherbal medicineor itsextract would support
periodontal health, and reducesthe accumul ation of
microbia plagues, and bleeding during brushing and
control gingivitis and periodontal diseases®.

TABLE 3: Percentagereduction in growth of test bacteriaby selected mouthwashes

Per centage reduction in growth of test bacteria

Test bacteria

Benzydamine Chlorhexidine  Sodium picosulfate  Sodium fluoride  Mougel
Sreptococcus lactis 61.20 68.80 33.50 64.90 67.04
Escherichia coli 48.09 48.92 65.20 43.60 45.12
Enterobacter aerogenes 53.79 56.76 27.72 36.96 38.11
Staphyloccus aureus 61.80 64.22 41.78 65.68 66.12
Bacillus subtilis 44.15 37.30 13.24 44.15 61.14
TABLE 4: Antibacterial activity of sdected mouthwasheson bacterial load in saliva
Sample Optical density at 490 nm
P Control Benzydamine Chlorhexidine  Sodium picosulfate  Sodium fluoride  Mougel
Saliva 0.562 0.375 0.286 0.389 0.298 0.233
TABLE 5: Per centagereduction in growth of test bacteria by selected mouthwashes
Sample Per centage reduction in growth of test bacteria
P Benzydamine Chlorhexidine Sodium picosulfate Sodium fluoride M ougel
Sdliva 33.27 49.11 30.78 46.97 58.54
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Chlorhexidine mouthwashes arethe most commonly
used antiseptic solutions (concentrationsrange from
0.10%1t00.12%). Bactericida activity of antisepticsis
achieved through highly concentrated application for
prolonged periodsof time, e.g., 2% Chlorhexidinefor
ten minutes to eradicate P.gingivalis®. Triclosan, a
compound commonly used for disinfection, isanother
broad spectrum antibacteria agent manufactured spe-
cificaly for useinord care. Triclosandoesnot irritate
theora soft tissueor causestaining like chlorhexidine
does. Triclosan works by disrupting thebacteria cyto-
plasmic membraneresulting in theleakageof cytoplas-
mic contents and the death of the bacteria. Fluoride
inhibits plaquefluid, pH change and reduces|actate
production following consumption of sugar. Invitro,
fluorideasoinhibitsbacteria growth at concentrations
lessthan dental plague. Theexact mechanism underly-
ing thisinhibitionisnot known, but fluoride hasbeen
shown toinhibit avariety of bacterial processesthat
are mediated by enzymebinding@.

CONCLUSION

Bacteriainthemouth areanissueeveryone hasto
deal with. Some of the bacteria can be helpful. How-
ever, most bacteriaare harmful and cause plagueand
bad breath. There aretoothpastes and other remedies
that help kill and prevent bacteriain mouths. There-
aultsof thestudy clearly reved ed thepotentid of differ-
ent mouthwasheson pure culture of bacteriawaswell
as oral flora present in saliva. Among chemicals,
Chlorhexidinewasfoundtoinhibit oral floratolarge
extent. The study made use of an ayurvedic mouth-
wash Mougd whichwasfoundto affect oral floratoa
greater extent when compared to chemicadsanditsac-
tivity could be dueto phytochemical groups present.
Thus, plantscan beexploited in placeof chemicasas
chemicalscould causeirritation to some extent, dis-
color teeth etc. The study wasdonein vitroand similar
results could be expected in vivo. The right use of
mouthwashesat right time could bevery effectiveinthe
prevention of dental caries and other periodonta dis-
€8SES.
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