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ABSTRACT

Dental caries is a localized, transmissible infectious process that ends up
in the destruction of hard dental tissue. Streptococcus mutans is one of the main
opportunist pathogen of dental caries which plays a central role in fermenting
carbohydrates that result in acid production, leading to the corrosion of tooth
enamel. In addition, other microflora like Lactobacillus species are also
associated with active caries lesions. Punica granatum, which belongs to the
family of Punicaceae has been used extensively as a traditional medicine in
many countries for the treatment of dysentery, diarrhea, helminthiasis, acidosis,
hemorrhage and respiratory infections.Four Streptococcus mutans, seven
Lactobacillus acidophilus and two Candida albicans isolates were tested using
well diffusion method in different dilutions Y« +% ,voZ jo«/ Yo/ and )7 of
Pomegranate juice.Streptococcus mutans isolates showed greatest effect while
two Lactobacillus acidophilus isolates had no effect to all dilutions on the other
hand all Candida albicans isolates revealed resistant to all Pomegranate juice
dilutions.The results suggest that Pomegranate juice is an effective antimicrobial
substance against bacteria like Streptococcus mutans and Lactobacillus
acidophilus,while it has no effect on fungus like Candida albicans which they
are major dental pathogens.
Aim of this study was to determine antimicrobial activity of
Pomegranate juice against Streptococcus mutans,Lactobacillus
acidophilus and Candida albicans isolates which they are major dental
pathogens.
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INTRODUCTION

Despite great improvements in the global oral health status, dental caries still
remains one of the most prevalent diseases (). Dental caries is a localized,
transmissible infectious process that ends up in the destruction of hard dental
tissue. It results from the accumulation of plaque on the surface of teeth and
biochemical activities of complex micro-communities. Streptococcus mutans is
one of the main opportunist pathogen of dental caries (Y), which plays a central
role in fermenting carbohydrates that result in acid production, leading to the
corrosion of tooth enamel. In addition, other microflora like Lactobacillus
species are also associated with active caries lesions. Lactobacillus acidophilus
Is the most common (¥).Poor oral hygiene is one of the reasons for accumulation
of these microbes and their harmful activities. The common method for
maintaining good oral hygiene is brushing the teeth with dentifrices that have
antimicrobial properties and can prevent the degradation of tooth enamel.
Synthetic dentifrices commonly used contain chemical agents, which are known
to produce harmful side effects on prolonged use (¢). Punica granatum, which
belongs to the family of Punicaceae, is commonly known as pomegranate,
grenade, granats and punica apple(®). Punica granatum has been used
extensively as a traditional medicine in many countries (1), for the treatment of
dysentery, diarrhea, helminthiasis, acidosis, hemorrhage and respiratory
pathologies (V). In addition, P. granatum is reported to have antioxidant (A),
anti-atherosclerotic (%), antibacterial ()+) and antiviral (1)) properties. The
constituents of P. granatum include gallocatechins, delphinidin, cyanidin, gallic
acid, ellagic acid, pelargonidin and sitosterol, which are very well known for
their therapeutic properties (1Y). P. granatum L. gel also showed greater
efficiency in inhibiting microbial adherence of different microorganisms in the
oral cavity than miconazole() Y),While one study showed that, in a test tube,
extracts of the fruit can inhibit the proliferation of human breast cancer cells
(Y £).Therefore, the goal of this study is to evaluate the antimicrobial activity of
the P. granatum juice using in vitro model against some dental pathogens.
MATERIALS AND METHODS

Collection of samples: samples were collected from dental caries of Y© students
in Biology department in the College of Science. Streaked on blood agar and De
Mann-Rogosa-Sharp (MRS) agar, incubated an aerobically at ¥V C° for Y ¢ hours
and VY hours to isolate Streptococcus mutans and Lactobacillus acidophilus
respectively.For Candida albicans isolation samples were cultured in Sabouraud
dextrose agar medium.The organisms were identified by standard
microbiological techniques including colony morphology, microscopic
examination and biochemical tests () °).
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Preparation of Pomegranate juice: Fresh sweet Iraql pomegranate fruits were
collected from the local market. Taxonomic identification of the plant was
established. Pericarp of ripened fruit was collected and washed with sterile
distilled water. Crushed into parts and squeezed to remove the crude extract. The
crude extract was filtered through muslin followed by Whatman No. V filter
paper, finally filter sterilization using a +,Y um filter (Millipore).Stored in sterile
vials (V).
Determination of antibacterial activity: Well diffusion method was used to
screen the antimicrobial activity. In-vitro antimicrobial assay was screened by
using Mueller Hinton Agar (MHA) obtained from HiMedia, India. The MHA
plates were prepared by pouring Y°eml of molten media into sterile Petri dishes.
The Plates were allowed to solidify for Y+ minutes. All isolates were suspended
in sterile water and diluted to ) +" CFU/ml .The suspension () ++ ul) was spread
onto the surface of MHA. Wells (1 mm) are aseptically punched on the agar
using a sterile cork borer allowing at least ¥+ mm between adjacent wells. Serial
dilutions (with sterile distal water) were made from the concentrated
Pomegranate juice v/v(YeZ, o7, Yo/ and ):Z) added in the wells.
Streptococcus mutans plates were incubated an aerobically at YVC° for Y ¢ hours,
Lactobacillus acidophilus plates incubated an aerobically YVC®° for VY hours and
Candida albicans plates incubated YVC° for Y¢ hours (1V).The anti-microbial
activity was evaluated by measuring the diameter of the inhibition zone formed
around the wells.
RESULTS and DISCUSSION
In this study the antimicrobial activity of Pomegranate juice was tested against
different isolates of Streptococcus mutans, Lactobacillus acidophilus and
Candida albicans isolates, the obtained results confirm that Pomegranate juice
can inhibit growth rates of the tested bacteria in different degree and all
Streptococcus mutans isolates showed inhibition zone with variable diameters
against Y« 7%, Yo/ o+7 and Yo’ dilutions while ) + 7 dilution had no effect to all
Streptococcus mutans isolates as shown in table V.

Table : antimicrobial activity of Pomegranate juice against Streptococcus mutans

Lactobacillus acidophilus and Candida albicans isolates

Vool [ ver [ ewZ [ Yol [ VT
isolates P.J. P.J P.J P.J P.J
Zone of inhibition (mm)

Streptococcus mutans !

V4 ‘1 K D -*
Streptococcus mutans ¥ V1 1 y¢ VY -
Streptococcus mutans ** V4 VA yo VY -
Streptococcus mutans ¢ 1 \Y A v -
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Lactobacillus acidophilus Y. VA vo | \Y i

Lactobacillus acidophilus ¥ VY 1 - - -

Lactobacillus acidophilus ¥ - - - - -

Lactobacillus acidophilus £ VY \. ) i i

. . T
Lactobacillus acidophilus ' N T i

Lactobacillus acidophilus * VY ' g i i

Lactobacillus acidophilus Vv

Candida albicans !

Candida albicans *

*(-) No inhibition zone
Which agree with Iraqi study in Y- 2 studied ellagic acid one constituent of
pomegranate juice and found that diameter of zones of inhibition of
Streptococcus mutans were increased as the concentration of ellagic acid
increased() A).The inhibitory effect may due to the In vivo studies that
demonstrated the antibacterial(}?) effects of phytotherapeutic agents derived
from Punica granatum Linn extract, in another study investigated in vitro the
therapeutic potential of this agent against bacteria and yeasts either alone or
pairs and groups. In vitro studies using biofilm models are those that come
closer to a clinical situation and more precisely reflect in vivo conditions (Y +).
While the results indicate that two isolates of Lactobacillus acidophilus showed
resistant to all dilutions and the effect lasted up to Yo/ dilution in two
isolates.Kakiuchi et al. (Y)) demonstrated the specific antimicrobial action of
Punica granatum Linn on dental biofilm bacteria, i.e., disturbance of olyglycan
synthesis, thus acting on the adherence mechanisms of these organisms to dental
surface. Kirilenko et al (YY) reported that the antibacterial action of pomegranate
juice varied with variety and depended on the contents of phenolic compounds,
pigments and citric acid and another study found that antioxidant activities in
vitro with pomegranate juice, punicalagin, ellagic acid, and total pomegranate
tannin (polyphenol extracts from whole pomegranate juice)results identified that
whole pomegranate juice are having more antioxidant activity than any of its
individual constituents.The superiority of pomegranate juice compared to its
individual polyphenols provides evidence of the synergy of multiple compounds
in comparison to its individual polyphenols(YY).On the other hand all Candida
albicans isolates showed resistant in all dilutions ,Which disagree with another
study found punicalagin isolated from the fruit peel of pomegranate had
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antimicrobial activity against Candida albicans (Y¢) and agree with other
studies (Y°) found that extract of Punica granatum peel did not have any effect
on C. albicans in all concentrations. The real mechanism of the antifungal effect
of tannins (the major components of Punica granatum extract) against Candida
albicans is not clear. Gebara et al. (Y1) reported that dental products containing
natural substances have good market perspectives due to popular acceptance of
phytotherapy, which represents an alternative to conventional treatments and
could be introduced in the dental market as long as they are supported by
scientific-based evidence. Another study founded using a pomegranate extract or
fruit crust after eating or before sleeping with combination to tooth paste help to
prevent dental pathogens activity (YVY). The finding of this study support the
possibility that the pomegranate juice might be used in the control of bacteria
responsible for oral infections such as caries, further studies are needed to
specify each active substance against each pathogen.

REFRANCES

V) van Gemert-Schricks M.C.M., van Amerongen W.E, ten Cate JM, Aartman IHA.The effect of different
treatment strategies on the oral health of children: a longitudinal randomized controlled trial. Clin Oral
Invest.) Y: YUY -YIA (Y« A)

Y)Gamboa F., Estupinan M.,Galindo A.Presence of Streptococcus mutans in saliva and its relationship with
dental caries: Antimicrobial susceptibility of the isolates. Universitas Scientiarum.4:YY-YV (Y. ¢)

Y)Botha S.J.,Boy S.C.,Botha F.S.,Senekal R. Lactobacillus species associated with active caries lesions. J Dent
Assoc S Afr.eY:¥-1,(144A)

¢)Susheela A.K.Dental fluorosis. In:A treatise on fluorosis.Fluorosis Research and Rural Development
Foundation: Delhi;¢Y-eV(Y+Y)

©) Voravuthikunchai S. P., Sririrak T., Limsuwan S., Supawita T., lida T. and Honda T.Inhibitory effects of
active compounds from Punica granatum pericarp on verocytotoxin production by enterohemorrhagic
Escherichia coli OYeY:HY, Journal of Health Science, ©)(°):24+—247 (Y. 0)

1) Singh R. P.,Chidambara M. K. and Jayaprakasha G. K. Studies on the antioxidant activity of pomegranate
(Punica granatum) peel and seed extracts using in vitro models, Journal of Agricultural and Food
Chemistry,+(V): AY=AT (YY)

v)Sanchez-Lamar A.,Fonseca G.,Fuentes J.L. “Assessment of the genotoxic risk of Punica granatum L.
(Punicaceae) whole fruit extracts. Journal of Ethnopharmacology.)Ye(¥):€Y1-£YY (Y. .V)

A) Parmar H. S. and Kar A.Medicinal values of fruit peels from Citrus sinensis, Punica granatum, and Musa
paradisiaca with respect to alterations in tissue lipid peroxidation and serum concentration of glucose,
insulin, and thyroid hormones.Journal of Medicinal Food. Y Y(Y):¥VI1-_YAY (Y« A)

4) Parmar H. S. and Kar A.Protective role of Citrus sinensis, Musa paradisiaca, and Punica granatum peels
against diet-induced atherosclerosis and thyroid dysfunctions in rats.Nutrition Research.YY()V):V).—
VIA(Y+Y)

Y+) Naz S,, Siddigi R., Ahmad S., Rasool S. A. and Sayeed S. A.Antibacterial activity directed isolation of
compounds from Punica granatum.Journal of Food ScienceYY( 4):MY£)-MY£o (Y. .V)

V1) Zhang J., Zhan B., Yao X., Gao Y. and Shong J.Antiviral activity of tannin from the pericarp of Punica
granatum L. against genital Herpes virus in vitro. Zhongguo Zhong yao za zhi.Y « (3):207-eVv1 (1440)

\Y) Lansky E. P. and Newman R. A.Punica granatum (pomegranate) and its potential for prevention and
treatment of inflammation and cancer,” Journal of Ethnopharmacology.) « 3(Y): YYVY=Y 1 (Y. V)

Y¥)Laurylene Cesar de Souza Vasconcelos,Fabio C. Sampaio,Maria Carmelia C.Sampaio,Maria do Socorro V.
Pereira,Jane S. Higino,Maria Helena P. Pexoto.Minimum inhibitory concentration of adherence of Punica
granatum Linn(pomegranate)gel against S.mutans,S. mitis and C. albicans.Brazilian Dental Journal,vol v
no.v Ribirao Preto.(Y«+7)

V¢) Kim ND, Mehta R, Yu W, et al.."Chemothreveventive and adjuvant therapeutic potential of pomegranate
(Punica granatum) for human breast cancer". Breast Cancer Res Treat. V) (¥): Y+ Y-Y)V (Y. .Y)

Ye)Holt JG (Ed). Bergey’s manual of systematic bacteriology, vol. ¢th ed. S.T. Williams and M.E. Sharpe,
Baltimore, Md: Williams and Williams.(Y A7)

Ostaally palid) amd) ¢ 14 aal) ¢ Lola) Al AS Lsa



http://dx.doi.org/10.1248/jhs.51.590
http://dx.doi.org/10.1248/jhs.51.590
http://dx.doi.org/10.1248/jhs.51.590
http://dx.doi.org/10.1021/jf010865b
http://dx.doi.org/10.1021/jf010865b
http://dx.doi.org/10.1016/j.jep.2007.10.011
http://dx.doi.org/10.1016/j.jep.2007.10.011
http://dx.doi.org/10.1089/jmf.2006.010
http://dx.doi.org/10.1089/jmf.2006.010
http://dx.doi.org/10.1089/jmf.2006.010
http://dx.doi.org/10.1016/j.nutres.2007.09.003
http://dx.doi.org/10.1016/j.nutres.2007.09.003
http://dx.doi.org/10.1111/j.1750-3841.2007.00533.x
http://dx.doi.org/10.1111/j.1750-3841.2007.00533.x
http://dx.doi.org/10.1016/j.jep.2006.09.006
http://dx.doi.org/10.1016/j.jep.2006.09.006

Study of Antimicrobial Activity to Pomegranate Juice Against Some of Dental Pathogenes....
Ban Oday Abdul Satta, Ali Murtadha Hasan' Basim Mohammed Khashman, Hasan Abdul-Husein Hafeadh

V1) Pradeep) B.V., Manojbabu M.K. and Palaniswamy M.Antibacterial Activity of Punica granatum L. against
Gastro Intestinal Tract Infection Causing OrganismsEthnobotanical Leaflets.) Y: Y+ Ae-Y A% (Y4 A)

YY)Mbata T.1., Debiao L., Saikia A.Antibacterial activity of the crude extract of Chinese Green Tea (Camellia
sinensis) on Listeria minocytogenes.Internet J.Microbiol.Y(Y).(Y++7)

YM)Saadi J.Muslim,Mohammed AL Kasiey.the antibacterial effect of ellagic acid on Mutans Streptococci in
comparison to Chlorhexidine.J Bagh College Densitry.volY (Y)Y ¥\ Y 1Y€ (Y. 9)

Y4)Pereira J.V, Pereira M.S.V., Sampaio F.C., Sampaio M.C.C., Alves PM, Araljo CRF, Higino JS.In vitro
antibacterial and antiadherence effect of Punica granatum Linn extract upon dental biofilm microorganisms.
Braz J Pharmacogn.) T:AA-AY (Y1)

Y+) Guggenheim B., Guggenheim M., Gmur R., Giertsen E.,Thurnheer T. Application of the Zurich biofilm
model to problems of Cariology. Caries Res.YA:YYY-YYY (Y. . ¢)

Y1) Kakiuchi N., Hattori M., Nishizawa M.Studies on dental caries prevention by traditional medicines.
Inhibitory effect of various tannins on glucan synthesis by glycosyltransferase from Streptococcus mutans.
Chem Pharm Bull.Y£:VY.-YYo (Y 4AT)

YY)Kirilenko,0.A,0.ALinkevich,E.l.Suryaninova and T.A. Lysogor.Antibacterial activity properties of juice of
various type of pomegranate.Konservaya | Ovoshchesushilnaya Promyschlennost. Y Y: 1Y, (Y 4YA)

Y¥)Seeram, N.P., L.S. Adams, S.M. Henning, Y. Niu, Y. Zhang, M.G. Nair, and D. Heber. In vitro
antiproliferation, apoptotic and antioxidant activites of punicalagin, ellagic acid and a total pomegranate
tannin extract are enhanced in combination with other polphenols as found in pomegranate juice. Journal of
Nutritional Biochemistry. Y 1(1):¥7.-Y1Y (Y. . 0)

Y¢)Burapadaja,S.and  A.Bunchoo.Antimicrobial activity of tannins from Terminalia citrine.Planta
Media.¥1Y¥1e (1440)

Ye)Singh RP, Chidambara Murthy KN, Jayaprakasha GK. Studies on the antioxidant activity of pomegranate
(Punica granatum) peel and seed extracts using in vitro models. J Agric Food Chem.Jan Y;o:(Y):AY—
(YY)

Y\)Gebara E.C.E., Zardetto C.G.D.C., Mayer P.A.In vitro study of the antimicrobial activity of natural
substances against S.mutans and S. sobrinus. Braz.Oral Res (formerly Rev Odontol Univ Séao
Paulo).) »:Ye)-Yo1 (1441)

YV) Alsaimary Ihsan Edan .Efficacy of some antibacterial agents against Streptococcus mutans associated with
tooth decay.Department of Microbiology.University of Basrah The Internet Journal of Microbiology.Y(

Y).(Y++9)

gl Appcall Clida jaall Glany ada la ) et Ay g Sia b Alladl) A ya
Sl
FBa Cpuall Lo G TGledd ek puly, TG (pdlige T Ul s e ol
4 paiivall dzalal) Blall o gle acd/a glat) 40877
Aaky daalys /oall) padal) g 8 U)ol 4187

duadAl)
a8l (e B2a) 5 Streptococcus mutansb siSs s Gliw) Al adast ) Aeill a5 ddae Gl (u gud
258 A Dl ua o S peds dlee (8 age g cali (Al g QLY (s gutll Ansall 45 Hleiiy) Sl jaal)
Lactobacillus Jie sl gl ) ALVl cul) Ll (& JSE ) a5 Les amalall o &30 )
e el (A Jaatioy dle I Alladl 1 2 a3 (Gle )l gudil) dplee & Jlad ) 0 L ) acidophilus
aall Alladl) (e aal) W5 Al CUlall s Ca 3l g dum geall s laally clllial) s Jlen¥) M J sl
Lactobacillus c» <Y e s Streptococcus mutans <Y e a)) da Gla )l Huaal dn g Sie
dilide 380 iy HYL Lany) 45l alaiuly 5 Candida albicans o« ol e 5 acidophilus

ol ye L Lay L3 ,S) Streptococcus mutans <Y e ekl %) ¢ % Y0, %0+ 04V e %)«
Candida J Zewilh Wl e I juae 380 5 S e slie WIS [actobacillus acidophiluscs

A Bl osS B Gl juae o (ol Al Al gle N juae 3S) 5 JS Al lae calss glbicans
L) (o gl Ansal) Clica yaall Giamy da Allad 45 S

VR Ostmdly aldl] aad) ¢ V4 alaall ¢ Asalud) Al A0S dlaa



