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Effects of Different Vehicles on The Antimicrobial Activity of
Calcium Hydroxide

Farkli Tastyicilarin Kalsiyum Hidroksitin Antimikrobiyal Aktivitesi Uzerine
Etkisi
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Abstract

Objective: Calciun Mydroaide (CH) has been wiaely used |n endodantics as & reot caral dressing. It has been reponed that
¥ENClEs may Nave inftiuence an the effectivenass of calcium hydraxnde. The am of this siudy was 1o evaisane the susceptitdity ol
Enterococeus fagcalis and Candiza albicans to ealoum hyoroxoe moed with diterent types of vehicies

Materials and Methods: Mixtures of glycerin or propylere glycol with geonzed water & concenirasions 20% and *00%, and
mixiuoes of ceinmide willh deonzad water at 2%, anagsihetic selution and dewonzed waler were useo as vabicles. CH was addsg
twothe & oifterent vehcles and saturated solutions were prepared. Antmicrobial etfoct of these samplas was determingd by 1he
filtes pager meshod

Results: Trus study indicated that addition of CailiH2 1o the vencles increased Ihe antmicrobial etlects. There were significant
differences betwaen 20% glycenn alone and-ihe calcium hydroxide combination against to E faecalis and 20% propylena glyco
and deiomzed witer alone and the calcium hydroxide combinations againgt fo C. albicans,

Conclusion: The hignest vaiue of antimeerobial actwly agamst to £ faecalis and C albicans was sbiaimed from 100% propylares
glycoi and 2% celrimde-giona,

Keywords: Galcium hydroxide, Enterococcus faecals, Candida albicdns:

Ozet

Amag: Kalsieum hadroksit (KH), endodontide ks kanal dezenfekian olarak yaygin bicimde kollamidmaktadee. Kalsiyum hdrokstio
wanal i etkinliginde. kulianifan tasiedann rold bilinmekledir. Bu galismann amaci; Enferococcus fascals ve Candida albicang'in
farel figterifasipciar e Razirlanms Kalsipum hidroksit gatlanna karg) hassasivetienn oraya koymantr,

Gereg ve Yormlem: Bu caizmada gliserin ve propilen ghkolin deyomize sy ilé hazifanan %80 ve %1007k, solimitn %20k
rensantrasyonian e anestezik solusyon ve deivonize su lagiyici olarak killanid). Beg fark agnecya KM lave edilmis ve dopmus
sollisyponiar Razrlandi, Hazrlanan drnekiann anlimikrobiyal otkiler Tiltee kadn yotemy kullamiarak saotandt,

Bulgular: Sahsmamns sonuglan gostenmigli ki Kellamian laguyooitann miee kalsyum fidroksitin lave ediimess, gotimikrobes
etenitlennds ariza yol ach Qe yandan, E {ascalis Grerine antimikrobiyal etk apsindan sadece %620 qliserinin kalsiyum
fudroksifle kombine Kulianim, Bk bagma kulaniming oranla solaml bic farklhlk gostermiz, C. albicans jgin o, %20 propiien ghtol
e, delyenize suya kalsiyum hidroksitin ilavesi meveot anfmikrobival ethilerinde (statistiksel olarak da fark saptanmaszina pol
agmistic.

Sonug: Farklt lasinclardan sadede ikisi: 5100 propiengikol ve %2 seftmit, tek baslannz rullanidiklandda her &
mikroorganizing iginde en ylksek antimikrobiyal elhinligl odstermisli

Anahtar Sézelkler: Kalsiyum hidroksil, Enferococcus faecalis, Candida alhicans,
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Infection  of the dental ronl canal  system s
considered as one of the major causes ol apical
penadonlilis, Mariouws studies hanve indicaled hal
the: guitome of treatmant is olfen
urstieeessful i bacteria are present Tn e oot
cunal when it is oblurated, b2 Therefore, one of (he
quals of  root
elimmation of bactera from the root canal syslem
anel the removal of Lhe substrale on which they
tepend to prevent persistent oot canal ndechion;
I'his is  lraditionally  achleved by mechanical
strumentalion combined with vanous irigating
solutions, as well as antibacterial dressing of the
canal between appolntments, ™ For a longer presiol
af tie in dhe canal, inbicanal  dressing Ty
penelrate into arcas ol reached by instrements
and drrigants, I addition, acting as a pivsical
Barrier, an intracanal dressing between appointments
provents: eth oot canal rednfection and notriend
supply e remaining Lhere by

:\.r.|

periapical tissue repair

cndodontic

iAo canal  lreatment is  the

lncteria, Favesring

Muonwedhays, calchum hydroside (CHY Bas been widely
used i endodonlics as oan intracanal dressing
Based on its antibacterial, antisesorptive and tissue
dissalving properties. 1L has been shown that CH
dressing in root canals can eliminate angd prevent
regrowth of bactera™ Killing of bacteria by CH will
depend on the abilily to rapidly dissociale inlo
hydroxyl (011 and calcium ions (Cas-) which then
dilfuse inte the surrounding lissues 'Y The vehicle
Plavs a mast important role in the overall process
because it determines the velocity of jonic dissociation
causing the paste Lo be solubilized and césorbed al
varigus rales by the perapical tissues and from
willtin the roob canal¥ Some fn vitro studies have
shiown that Lhe Iype of vehicle has a direct
relationship with the antibacteral action.® surface
activee agents reduce the surface tension of the
sithstances which they are mixizd with, and alga
increase  lhe microbial effects of most of the
antiseptic agents. A quartemen ammonium comporid,
a calionic detement and a surface active agent
cetrimide  jcetiirimethylammonium bromide) s
elfective againsk most of the Gram (+) and Gram )
acteria. !l In a previous study, Pehlivan ef all?
showed that, the lowest surface tension values were
observed in both CH+ 100% propylene alycol and
CH+ 2% celrimide mixtures,

The bacterial Nora In root canal infections is
polymicrobial with a strong dominance of anasrobic
acteria,® |3 Persistent endodontic infections are

often ¢aused by Enterococcus frocalis: This: bacteriom
has becn reporied o sunvive long periods without
nutrEnls: e  Ehe nost ol Ehe
specios lested ' Micsabiologieal invizstlations
Hanve also shown [hal veast can be isolaled. from

resistant o O

therapw-resistanl  ases of apical  periodoalilis,
The incidence of yeasts 0 infected rool canals s
reparted b very hetween 7% and 5507 10 has
Been cancluded that presence of yeasts, particularly
i real canals, represent a o reservolir fin
disseminalion of the discase Lo the periphery by
means ol e blesdstrean, =

Fray

Therelore. e abm of Lhis study was to evaluate
susteplibilily o Erndercnceos Grecalis and Candida
albicans o calcium hyeroxide mived with dilferen
tvpes of vehicles incloding cetrimide.

Materials and Methods

mamples were prepared by omixing CH powder (Merck:
Merck, Germany) with 5 different vehicles, These
vehicles wore glvcerin (Sigma. S5 Louis, MO), dental
araesthetie selution (Citanest-Oclapressin 3% Astro,
oweden), |2 propdene glycol iMerchl, cetrimide
iDrogsan, Ankara, Turkeyl, and deionized waler.

Preparation of the samples

Mixtures (25 ml) of glycerin or propvlene alyool with
deionized waler at concenlrations 20% and 1004,
and 2% concentration of cefrimide were prepared
in 54 ml conical centrifuge tubes. CHDwas added to
the solutions (.3 o and saturated solulions wers
prepared by shaking lebes (Vel Electroindustiie
Fostdam,  Germany, 200 rpmy 90 The
undissolved CH was then separated by Centrifugation
{Denley BS400, England, 3000 rpm; 10 min), The
solubions which were tesled are shown in Table |,

mini,

Fablel. [he les salutions

2050 Propylenoglyveal (Merck, Germany
20% Propylens olyeel - CH

e Fropyiene givcol sMerck Germany)
L0 Fropviene givool « €1

2l Celrbmsice i Enogsan Ankara

2 Cetritnide « CH

2049 iy cerin (Sigma, 51 Leuls

2P Olveerin - UH

0% Gilveeriey (Sigra, 51 Lows)

L Glycerin + CH

Anesthelic solution (Cllamest-Oolapressin eAstio, Sweden)
Anesihelic solution -« CH

MHionired watker

Breorieid waler - CH
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Determination of antibacterial activity

A loopiul of each microomanism stock cullare was
incubated i 3 mbL Treptone Soya Broth (758, Oxoid;
Hampshine, Enalandl at 37°C gvernlght, Aliquots of
3ol of cach suspemsian wiord Dhen adadecd te 100
e of TER Lrodh andd further incubated at 37°C o
12t The suspension was spectrophotemoetngatly
sbandurediasd tea Haal cell depsity of appresimately
0B ctuamls Y, Sterilized filter paper discs Oxoid,
antimicrebiol susceptibility test dises: & e dliameter
wle lmmerscd I Lhe micraorganism suspeision
room Wenperature Tor 16 min, The filter paper discs
witre removed frem the suspension aod detloed of
eheess ol The dises weres placed Tnbo test fules
contalimg 2omb TSB wilhv 3 mo dinnetoes 10 glass
Bagls anel 1omL tesh solution.. Tesl solulions werne
Inehbated at 37 C for Th, alter discs were Haced
ke Lomil, TRE with 3 mmediamcters 17 glass beads
while owere vigorously shaken on a Yortes mixar [
30 s, The TSB and Lesl solulions wilh resuspendied
microatganisms were serially diluted 1000kl Droplets
il 25 pl rem eac e dilution wers inacolated an TSH
anar plates and incubated inoair ot 37°C for 249 hy
The pumbser of clu owas then ciElculated from the
condls al the appropriale dilulions, The tesl was
fepeated  rrphoates Statistical cevakoation of the
resulis was poeloomed with oneway analysis of
variance ANOVAL [ollowed by the Dunnett © Multiple
compaiisan post-hie test (= 0.05)

Resulls

Thy resulls al the lter paper test are listed In Table 2,
Thire were signilicant differenices  belween  Lhe
veshicles, The microbial activity of vehicles alone
shower) that deionized water had the lowest value,
whatrieas the highest value was-obtained [romy 100%
proapylene glyeal angd 2% cetimide, Compared with
Eo taccatis. Coalbicans showed higher resistance: to
20% prapylenéglyeot, 20% glycern, 100% glycerin,
anaesthetic solption and deionized water, Althouah
cllectiveness of vehicles increased wilth decrease al
water rate,  [here was no statistically significant
differcnce (p=0.05), The addition of CiH Lo Lhe
vehlcles was  resulted i oan  ingrease In the
microbial artivity. Bul this increase was  lound
statisbically significant only In 20% propylens glycol
and deionized waterand 200 glycorin, The increase

of propvlene glycol and -glvcorin concentrations
2000 Qo 100 did not have any effacl on
mitrobial activily and werg not found statistically
signillcant (p=0iG5,
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Discussion

[0 has Been asserted that all Bioloogical actions of ©H
will b progressed by the donic dissociation in Ca®
and OH- jonst CH kills bacleria because of the
elfects ol ydyoxyl jons. '™ These fons are extromaely
reactive, combining. rapidly with fpids, proteins,
and nucleic acids. They cause lipid peroxsidation,
incréasing the bacterial membrane  permeability;
protedn  denaturation.  inactivaling enzymes; and
A damane. These procedures can cause baclerial
death, ' Mevertheless: Killlng of bacteria by caltium
hyeleosxicle will depend on the availabilily of hvdroxyl
ionts in the paste: Some i ovifro studies have shown
that the type ol vehicle has a direcl relationship
with the antimicrobial action of CH based paste ®
For €11 b act effectively as an intracanal dressing Lo
periorm ils bactericidal  lunction, besides the
dissociation of hydroxyl ions Into the environment,
these mvdroxyl Tons most be able Wo diffuse throogh
the dentin and the uninstrumented aveas of the rool
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canal system. Spreading of Lhe disinfectant into Lhe
dentinal tubules depends on s surface tension. 2
Esberard el al'’ reported Ihat the surface tension
ol the liguid vehicle may have an influgnce on
diffusion of  the hydresyl jons: Our previous study
showed that the fowesl surface tension values were
abserved in both CH 100% propylene glycol and
CH+2% cetrimide mixiures,'? According to Ihe
resilts of current study. 100% propyiene glycol and
LM cobrimide alone and TH=100% propylene glyool
and CH+ 2% cetrimide mixtures alsg showed Lhe
highest anlibacterial activity against to £ faecalis
and £, albicans.

E. lecalis was selected as & lest microorganism in
the present study because it is one of the most
resistant microorganisms in ool canal Nora, This
sitain, o facullative anaerobe, can grow in asrobic
conditions and can be handled culbured
vasily, ' CH solutions used in Lhis study were
effective in the elimination of E Grecalis, This resualt
was in agreement wilh the observations of Han et
al. ¥ Bue it not in
observations. of

Al

Was agreement  with  Lhe
Heling et al® who reported less
Bacterial activity of C11 against E. faecalis in the
dentinal lubules of bovine {ecth. The difference
between our study and the previous studies may

resull from the test material used,

Theliterature concerning the susceptibility of yeasts
lo CIT is very limited, Waltimo et al'® showed thal
o albicans was the mest commen species isolated
from rool canals. ™V O albicans is often present dlso
in e oral miceollora of healthy individuals. '™ All
Candici either similarly or maore
resistant Lo CH than £, faecalis, which has been
peprted do bee thee rost pesistant microorganism
among bacteria tested in vitro.!% In the present
sludy; whereas O albicans was more resistanl to
the vehicles alone than £ faccalis, addition of CH

SPecies are

to the wvehicles affected two  mictoorganisms
similarly. Barbosa ot a2V sludied the effect of
agueous: CH o solution  and  combinations with

detergents on microorganisms. The C allicans
strain was susceplible to CH and was Killed after
incubation lor than 5 min. Differences in
results mighl have been due to differences in the

experimental methods employed,

less

In the present study, antimicrabial effect of CH was
determined by the filter paper method. This method
is suitable for testing susceptibility of veasts o
disinfectants. '+ mmersion of the filler papeT s i
a standardized yeasl suspension gave a owell
standardized inoculum formed by a homogenons
leverr of yeast cells adsorbed on Lhe surface of the
filter paper disc, ' According to our data; €. albicans
was more resistant than E. faeccalis 1o the
solutions, When  the  lilter aises were
immersed in defonized water; £, feacalls transported
away from disc to deionired water more easily
because ol its smaller size than
Fherefore we could observe
allicans and 63% in L

Le=sl
[aaaaesr

aflicans.
6% decrease In €
faizealis in the dejonized
water alone, inspite of Lhe fact that deionized waler
has not antibacterial activily. ln e glycerin groups:
antimicrobial activity was found higher in the 100%,
gaiveerin does ool have  anlimicrobial - activity.
Theretore, decreasing cell number might depend on
only the hyperdonic structure of glyearin. Intracellular
[luid of the
hypertanic structure of glycerin and this may leak to

the cell dealh.

leaks oul of the cell wall, because

As we know, oral Candida strains were resistant to a
coanmently vsed local root canal medicament, CH.
in vitre.'% 1L is common that oral Candida isolates
dre more proie to primary and secondary defense
mechanisms. ' In addition to the hosl defenses,
environmental changes such as pH. temperature,
and nutritional sowarce alse challenoe the Candida
genus, ' Under this conditions, micromorphologic
and physiolegic properlics of ¢ althicans are rapidly
modilied, and thus, phenotypic switching occurs in
a particular ccological niche, ' Phenotypic switching
and  resistance  mechanisms. may explain Lhe
resistance Lo disinfecting solutions. ' The correlation
between fn vitre and in vive susceplibility of yeasts
Lo vitro
resistance may partly explain the isolation of yeasts
from persisted apical periodontitis. And it is clear
thal there is a need for effective medication for
yeasts, According to results of this study, the
highest value of antimicrobial activity was ebtained
from 100% propylene glycol and 2% cetrimide
alone. Although thie addition of CH to the all of the
vehicles resulied in an increase in the antimicrobial

15 nob known, Nevertheless, the i
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activity against Lo E.

facoalls and £ albicans,

accarding o our previows study, becanse of [00%
propylene glyeel and 2% cetrimide’s lowest surface
tension values and 2% celimide’s highest conductivity
velie, 2% cetrimide seems (o be the best choice as
a v hicle for CH.
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