NccneposaHus / Scientific researches | 241

https://doi.org/10.36377/ET-0095 AR) Check for updates

Comparative evaluation of the antimicrobial efficacy
of cranberry extract, sodium hypochlorite and chlorhexidine
as a root canal irrigant: An in-vitro study

Ashrita Suvarna(?, Lalit Patil(2 <, Simran Deorukhkar(, Vedashree Chaudhari
Dr. D.Y. Patil Dental College and Hospital, Dr D.Y. Patil Vidyapeeth, Pimpri, India
DA< Jalit.patil@dpu.edu.in

Abstract

INTRODUCTION. Elimination of microorganisms from the root canal system is an important consideration in
endodontic treatment and hence use of irrigants with adequate antimicrobial and antifungal properties is an
enormously essential factor. However, an optimal root canal irrigant remains unidentified within the current
scientific literature. Herbal alternatives are garnering increasing interest due to their potential benefits,
including biocompatibility, antimicrobial properties, and reduced adverse effects compared to conventional
chemicalirrigants.

AIM. To conduct a comparative evaluation of the antimicrobial efficacy of cranberry extract, sodium hypochlo-
rite (5.25%), and chlorhexidine digluconate (2%) when used as root canal irrigants in vitro against Enterococ-
cus faecalis and Candida albicans.

MATERIALS AND METHODS. Based on the irrigating solution used, 24 premolars were divided into 3 groups
(8 in each group), Group | — cranberry extract irrigant, Group Il — Sodium hypochlorite (5.25%), Group Il —
Chlorhexidine digluconate (2%). The teeth were sectioned at the cemento-enamel junction, and they were
incubated with primary culture of E. faecalis and C. albicans and irrigated using 2ml of the respective irrigants.
Pre and post irrigation microbiological sample collection were done using paper points.

RESULTS. Sodium hypochlorite as a root canal irrigant has shown highest antimicrobial efficacy against
E. faecalis and C. albicans, followed by Chlorhexidine digluconate group, and the least was with Cranberry
extract group.

CONCLUSIONS. Cranberry extract as a root canal irrigant has shown considerable activity against the root
canal pathogens, however, is not as efficacious as sodium hypochlorite or chlorhexidine digluconate.
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Pesiome

BBEOEHWVE. YcTpaHeHne MMKPOOPraHn3mMoB N3 CUCTEMbI KOPHEBBIX KaHAJ10B SIBJISIETCHA BaXXHeWLWwen 3ana-
Yyel 3HAO0OO0HTMYECKOrO JIeYEeHUsl, MOSTOMY MPUMEHEHNE UPPUTAHTOB C BbIPaXEHHbIMU aHTUMUKPOOHBIMU
1 NPOTUBOrPUOKOBLIMU CBOMCTBAMU MMeeT nepBocTerneHHoe 3HadeHne. OgHako B COBPEMEHHOM Hay4YHO
nMTepaTtype He onpeaesieH ONTUMabHbIA UPPUraHT Aas 06paboTkm KOPHEBbLIX KaHanoB. Ha poHe 3Toro pac-
TET MHTepecC K pacTuUTesbHbIM anbTepHaTMBaM 6iarogaps Ux noTeHuuaabHbIM NPenMyLLecTBam, TakuM Kak
OMOCOBMECTUMOCTb, aHTUMUKPOOHAs aKTUBHOCTb U MEHbLLEE KONTMYECTBO NO60UYHbLIX 9DdEKTOB MO CPaBHe-
HUIO C TPAANLMOHHBIMU XMMUYECKMMUN CPEACTBAMM.

LLEJTb UCCNEOOBAHUYA. MNMpoBecTy CpaBHUTESNbHYIO OLLEHKY aHTUMUKPOOHOM 3 PEKTUBHOCTN 3KCTPaKTa
KJIIOKBbI, runoxnoputa Hatpus (5,25%) n gurnilokoHata xnoprekcuguHa (2%) npu ux npMMeHeHun B Kaye-
CTBE MPPUIraHTOB KOPHEBOIO KaHana in vitro No OTHOLWEHUIO K MUKpoopraHnadmam Enterococcus faecalis
n Candida albicans.
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MATEPUWAJbI N METOAbI. B 3aBUCMMOCTM OT MICNONb3YEMOro nppuraHta 24 npemonspa 6bin1 pasgeneHsi
Ha Tpu rpynnbl (No 8 3y60B B kaxkaon): rpynna | — akcTpakT ktokBbl, rpynna |l — runoxnoput HaTpus (5,25%),
rpynna lll — gurniokoHaT xnoprekcuanHa (2%). 3ybbl 6b111 pacceyveHbl Ha YPOBHE LLEeMEHTHO-3ManeBoro co-
eaHeHns, MHGUUMPOBaHbI KynbTypamm E. faecalis v C. albicans, nocne 4yero o6pabotaHbl COOTBETCTBYIO-
LWUMn nppuraHtamm obbemom 2 mn. Mukpoburonormnyeckne obpasubl 4O M NOCAE nppuraunm cobmpanncb

npu noMoum 6yMaxHbIX LUITUDTOB.

PE3YJIbTATbI. Hanb6onbLuyo aHTUMUKPOBOHYI0 akTUBHOCTbL B OTHOLLEHWU E. faecalis n C. albicans npooeMoH-
CTPUPOBAN rmrnoxJopuUT HATPUS, 3a HAM CneaoBas AMIIIIOKOHAT XnoprekcugnHa. Havmmenblyto adhdekTus-

HOCTb NOKa3aJ1 SKCTPAaKT KJ1IOKBbI.

BbIBOAbl. 3kcTpakT KOKBbI MPOSIBUA ONpeaeneHHYo aHTUMUKPOOHYIO akTUBHOCTb NMPOTUB NaTOreHoB KOp-
HEBOro kaHana, oaHako ero aPeKTUBHOCTb YCTYNaeT rmnoxJ0puTy HATPUS 1 AUTIIOKOHATY XJI0prekcnanHa.

KnioueBbie cnoBa: NPPUraHTbl 4719 KOPHEBBLIX KaHANOB, KJMIOKBa, r’MNOX/J1I0PUT HATpPUA, XJIOprekCnanH, pac-

TUTEJIbHbIE 3KCTPAaKThI, aHTVIMVIKpO6HbIe areHTbl.

UHpopmaumsa o ctatbe: noctynuna — 01.04.2025; ucnpasneHa — 12.05.2025; npunara — 20.05.2025

KOHd)J'II/IKT UHTEepeCcoB: aBTOPLI coobuwaioT 06 OTCYTCTBUN KOH(DJ'IMKTa NHTEepeCOoB.

Bnaronapuocwl: CDI/IHaHCI/IpOBaHI/Ie nunHamBunagyalnbHblie 6J'IaFOD,apHOCTVI ANg geknapmnpoBaHNda OTCYTCTBYIOT.

Ana umtnpoBauua: CysapHa A., MNatun J1., Jeopykap C., Hayaxapu B. CpaBHUTeNbHas OLEHKa aHTUMU-
KPOOHON 3P DEKTUBHOCTM IKCTPaKTa KJIIOKBbI, FMAOXJIOPUTA HATPUA U XNOPrekcuamHa B Ka4ecTBe nppu-
raHTOB MNPV 3HAO0AOHTMYECKOM NIEYEHUMN: SKCNEPUMEHTaIbHOE UCCeoBaHuMe in vitro. 9Hgo4oHTUS Today.
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INTRODUCTION

Dental caries, a prevalent chronic oral disease, often
leads to pulpal and peri-apical infections requiring en-
dodontic treatment. Endodontic infections, comprising
about 40-50% of oral diseases [1], are primarily caused
by microorganisms, including bacteria (65%) and fungi
(30%) like Enterococcus faecalis and Candida albi-
cans [2]. E. faecalis, found in 67% of endodontic failure
cases, and C. albicans can resist traditional irrigation
techniques, making effective antimicrobial treatment
crucial [3]. Sodium hypochlorite (NaOCI) and Chlorhexi-
dine are common irrigants but have limitations, such as
cytotoxicity and weakening of dentin [4]. Phytotherapy,
exploring natural plant extracts, has gained interest as
an alternative. Cranberry (Vaccinium macrocarpon),
rich in proanthocyanidins, offers antibacterial proper-
ties, inhibits Streptococcus mutans, and supports den-
tin-collagen cross-linkage [5].

AIM

This study aim to evaluate the antimicrobial efficacy
of cranberry extract, NaOCI, and Chlorhexidine as root
canal irrigants against E. faecalis and C. albicans, fo-
cusing on colony-forming unit (CFU) reduction.

MATERIALS AND METHODS

The present study was an in-vitro study, approved
by the Institutional Review Board (DYPDCH/DPU/
EC/412/73/2022).

Cranberry extract in crude form was obtained from
Herbo Neutra Pvt. Ltd, Uttar Pradesh, India. Based on
a preliminary study done to obtain the minimum inhibi-
tory concentration of cranberry extract, 90% concen-
trated solution of cranberry extract was obtained by
dissolving 90 grams of crude cranberry extract powder
with 100 mL DMSO (dimethyl sulfoxide).

24 premolars indicated for orthodontic extractions
were collected for the study. The teeth samples were
freed from any tissue tags, calculus or debris by keeping
them immersed in 5.25% NaOCI solution for 24 hours.
Later the teeth were stored in normal saline to prevent
it from dehydrating. The teeth were then sectioned from
cemento-enamel junction with a carbide bur under ex-
cessive irrigation. In order to prevent bacterial leakage,
the apices of the roots were glued using cyanoacrylate.
They were then mounted on acrylic block for ease of in-
strumentation (Fig. 1).

The root canal opening was done using a small round
carbide bur followed by establishing patency of the

Fig. 1. Mounted Teeth samples on acrylic blocks
Puc. 1. 3y6Hble 06pa3sLbl, 3adpUKCUPOBAHHbBIE B aKPUIOBbIX 610KaX
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canal using 10 K hand file (Mani). This was followed by
determination of the working length using radiograph.
The root canals were instrumented utilising the Step
back technique and circumferential filing motions up
to 35 no. K file. To remove any debris, the canals were
flushed with distilled water intermittently. Each tooth
was then sterilized using autoclave at 121°C for 20 min-
utes at 15 psi pressure. The teeth were now ready for
inoculation with E. faecalis and C. albicans.

For raising the primary culture, E. faecalis (ATCC
no. 29121) and C. Albicans (ATCC no. 10231) were inocu-
lated in brain heart infusion broth after incubation at 37°C
for 24 hours. The root canals of the experimental teeth
were infected using a sterile insulin syringe with freshly
made suspension of the organism at a concentration
of 1 McFarland in order to create a standard infection
in all samples. The teeth were then incubated at 37°C
for 72 hrs. This is followed by collection of the baseline
samples using a number 30 paper point by keeping it im-
mersed in the root canals for 60 seconds and were then
transferred in vials containing 1 mL of saline. This was
then followed by microbiological culturing process.

The teeth were divided into three groups: Group |
(Cranberry extract), Group Il (5.25% Sodium hypochlo-
rite), and Group Il (2% Chlorhexidine digluconate), with
eight teeth per group. Each canal was irrigated with 2 ml
of the solution using side vented needle (NeoEndo) for
20 minutes, then flushed with distilled water. Post-irri-
gation, microbial samples were collected using paper
points and placed in saline vials.

For microbiological culturing, the solution from the
vials was homogenously streaked onto agar plates un-
der aseptic conditions. After incubation at 37 degrees
Celsius for 24 hours, plates were examined for colony
growth and colonies were counted using digital colony
counter. The pre and post irrigation colony count were
then tabulated and compared.

Statistical analysis was conducted using SPSSv. 19.
0 (SPSS Inc, Chicago, I,USA). The data was measured
using Bonferroni post hoc test. A p value of < 0.01 was
considered significant.

RESULTS

Fig. 2 depicts growth of colony forming units post ir-
rigation in Group I, Il and IIl.

Comparison of CFU’s before irrigation showed sta-
tistically insignificant difference in all three groups
(F=0.102, p = 0.9040) and the comparison of CFU’s af-
ter irrigation between all three groups using Bonferroni
post hoc test showed statistically significant difference
(F=24.364, p < 0.001) (Fig. 3)

Comparison between pre and postirrigation in Cran-
berry extract group (Group I) showed statistically signif-
icant difference with mean difference 2.87 (p < 0.001).
In the sodium hypochlorite group (Group Il), there was
statistically significant difference with a mean differen-
ce of 4.31(p < 0.001) and in the chlorhexidine group
(Group 1l1), the mean difference was 4.50 (p < 0.001).

The results depict that the maximum reduction in
CFU’s was observed with Group I, followed by group llI
and last with group I.
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Fig. 2. Showing Colony Forming Units in Group |,
Group Il and Group lli

Puc. 2. KonoHun, obpasytowme eanHuupl (KOE)
B rpynne |, rpynne Il v rpynne lll

Sodium Chlorhexidine Cranberry
Hypochlorite extract
Il Before CFU I After CFU

Fig. 3. Distribution and Comparison of CFU before and
after irrigation with three different irrigating solutions

Puc. 3. PacnpegeneHve n cpaBHeHMe KoNnyecTea
konoHneobpasyowmx egmnHul, (KOE) oo n nocne
nppuraumm TpemMsa pasandHbiMu MppurauoHHbIMU
pacTtBopamMu

DISCUSSION

The primary objective of root canal treatment is to
thoroughly disinfect the root canals and eliminate mi-
crobial presence. According to a study by Peter’s et al.,
at least 35% of the root canal surfaces, including canal
fins, isthmi, and cul-de-sacs, remained uninstrumen-
ted [6]. Consequently, irrigation plays a crucial role in
root canal debridement as it enables cleaning beyond
the extent achievable by instrumentation alone. Chemi-
cal irrigants have long been employed to effectively
disinfect the root canals. Sodium hypochlorite, chlo-
rhexidine and EDTA remain to be the most commonly
used root canal irrigants [7].

Sodium hypochlorite, introduced by Henry Drysdale
Dakin during World War |, is a powerful antimicrobial due
to its strong oxidizing properties, effectively disrupting
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microbial membranes and enzymes. However, studies,
including one by Pashley, have shown that NaOCI can
cause tissue necrosis, ulceration, and skin damage if
used improperly [8].

Chlorhexidine, on the other hand, which is a positive-
ly charged chemical interacts with the negative charge
present on the microbial cell wall and penetrates into the
cell by altering the osmotic balance, thereby damaging
the intracellular cell particularly adenosine triphosphate
and nucleic acid [9]. Though chlorhexidine demon-
strates acceptable biocompatibility, it’s bitter taste can
cause distortion in taste perception.

Various plant-based extracts have been used in den-
tistry right from tooth brushing agents, to its application
as a mouthwash as well as endodontic irrigants. Buga-
patti identified several commonly used herbs in dentist-
ry, including neem, triphala, Tulsi, aloe vera, and others,
in his review [10].

Cranberry, rich in proanthocyanidins (PACs), shows
significant oral health benefits by inhibiting bacterial ad-
hesion and disrupting biofilm formation. It has been ex-
plored in studies as a mouthwash, remineralizing agent,
and potential root canal irrigant, offering a unique an-
timicrobial mechanism compared to conventional op-
tions [11; 12]. The uniqueness of cranberry PACs lies
in the fact that their oligomeric molecules are of the
A type, whereas most other fruits contain PACs of the
B type, which lack anti-adhesion activity [13].

The root canal harbors diverse microorganisms, with
E. faecalis being a major cause of initial and recurrent
infections due to its ability to penetrate dentinal tubules
and enter a viable but non-culturable state [14]. Though
less common in primary infections, C. albicans is fre-
quently linked to reinfections, forming biofilms that in-
vade dentinal tissue' [15].

Counting the number of Colony forming units (CFU’s)
using digital colony counter help us get a clear idea of
the number of remnant viable cells, hence this method
was employed in our study [16].

In this study, we wanted to determine whether em-
ploying a natural product like cranberry could offer
comparable effectiveness to the widely used chemi-
cal irrigants such as sodium hypochlorite (NaOCI) and
chlorhexidine digluconate, while mitigating the potential
risks of their side effects and toxicity.
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The results of this study comparatively provide valu-
able insights into the antimicrobial efficacy of cranberry
extract compared to conventional root canal irrigants.
This study revealed that all the three irrigants elicited
antimicrobial properties against E. faecalis and C. al-
bicans. Comparison of the three test irrigants depicted
NaOCI and Chlorhexidine digluconate group exhibit
similar range of antimicrobial activity, while Cranberry
extract group exhibited comparatively lower antimi-
crobial properties. This is in accordance with the study
performed by Tischke et al, where they found that cran-
berry extract irrigant was less efficacious than NaOCI
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BKJIAQ ABTOPOB
A. CyBapHa — BHeC/a CyLeCTBEHHbIV BKNaf B pa3paboTky KOHLENUUN 1 Anu3aiiHa cTaTby.

1. Natnn — opo6pun Bepcuio ctatbh K Ny6anKaLmmn, BHEC CYLLECTBEHHbIM BKNa4 B pa3paboTKy KOHLENUUM n an3anHa
nccnenoBaHua.

C. Lleopykap — yyacTBoBana B c6ope, aHanM3e v MHTepnpeTauun aHHbIX AN CTaTby.
B. Yaynxapu — yyacTBoBana B cbope, aHannse 1 uHTepnpeTaumm aHHbIX 45 cTaTby.
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