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Summary

The antimicrobial activity of filling materials
was studied to improve the quality of treatment
of complicated caries in vitro. Resorcin-forma-
lin cement Resodont (“Latus”, Ukraine) - Ne 1;
Endocort zinc oxide-eugenol cement (“Latus”,
Ukraine) - No. 2; materials based on zinc oxide
eugenol cement with dexamethasone: Endometh-
asone ivory (Septodont, France) - No. 3 and End-
ofil (“ProduitDentaires SA”, Switzerland) - No. 4.
To assess the antimicrobial activity of the studied
materials, test microorganism strains were used:
Staphylococcus aureus ATCC 25923, Enterococ-
cus faecalis ATCC 6783, Candida albicans ATCC
885-653.

As a result of the study, it was established that
filling materials have different antimicrobial ac-
tivity. Resodont has the greatest antimicrobial ac-
tivity on the test culture. Endomethason is active
in relation to the test cultures studied, inferior to
Resodont in its antimicrobial properties. Endo-
cort and Endofil have less antimicrobial activity
than Resodont and Endomethason, but have
approximately equal growth retardation rates. It
should be noted that with respect to Staphylo-
coccus aureus, Endocort was found to be almost
1.5 times more active than Endofil.
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The conducted studies confirm that the materials
for filling of root canals by Resodont and Endo-
cort (Latus, Ukraine) have a pronounced antibac-
terial effect. They are competitive with foreign
sealers and are the materials of choice, having a
significantly lower cost.

Key words: endodontic microbiology, root canal
treatment, antimicrobial activity of sealers.

Despite accumulated experience knowledge and
modern abilities in endodontic, the percentage of
failed treatment of complicated caries in Ukraine
is quite high, main causes of unsatisfactory end-
odontic treatment are disorders of standards of
irrigation and filling of root canals. Often dentists
do not consider the features of filling materials
for obturation[1].

In endodontic practice there are number of root
canalobturation techniques, each of them has its
own advantages and disadvantages. Nowadays,
most popular method among endodontists, is
obturation of root canals with gutta-percha and
sealer [2, 3].

According to many prominent researchers’
perfect sealer should not irritate the periodon-
tal tissues, densely obturate root canals both in
lateral and vertical directions, not let the sealer
shrink in root canals, it should also have anti-
bacterial effect, be hydrophobic, biocompatible,
nontoxic and radiopaque. it should not affect the
tooth color and at the same time should be able
to polymerasequickly, should have good adhesive
feature to the dentine and gutta-percha[4, 5].

For final obturation of root canals, different
filling materials are used: based on zinc oxide
eugenol (with different therapeuticadditives) and
epoxy resin, and resorcinol-formaldehyde and
etc.[6].

Zinc oxide-eugenol pastes represent cements
modified for endodontic treatment [7, 8, 9].
Advantages of this sealers are connected to pro-
longed antimicrobial effect which is provided
with releasing of eugenol. Using zinc-oxide-eu-
genol cements as sealers immediately after the
filling of root canals provides the absence of mi-
crobial insertion in periodontium, which mostly
depends on quality of obturation of root canals
and not on the effect of antibacterial paste. Pos-
itive features of zinc oxide-eugenol cements are
anti-inflammatory and pail relieving effects and
the ability to use it in relatively dry root canal.
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This material is pliable, easy to insert and extract
from root canal, has satisfactory adhesive feature
to canal walls and does not shrink. Despite ad-
vantages there are disadvantages too, for example
it can destroy the polymerization of composites,
has a strong cytotoxic effect on the culture of the
fibroblast. Inhibits the function of macrophage
[10; 11]. For enhancing the positive qualities of
the materials in this group, the additional com-
ponents are introduced: corticosteroids, thymol,
paraformaldehyde, etc. Their cytotoxic and car-
cinogenic effects are proved.

Analysis of modern domestic and foreign liter-
ature shows that there is still no filling material
for the root canals of the teeth, which would
have the universal antimicrobial properties and
could satisfy all the requirements of dentists in
the treatment of complicated caries.

The studies of many authors have shown that
composition of the root canals microflora de-
pends on the nature of inflammatory process.
Most often in the contents of the root canals are
anaerobic microorganisms. The key element in
the success of caries complications treatment is
the choice of filling materials [11].

Currently, there is a large amount of zinc — oxide
eugenol cement for the root canal obturation on
the market, the cost of which depends on the
manufacturer. There was set a task before us - to
study the antimicrobial properties of some obtu-
ration materials, in order to improve the quality
of treatment of complicated caries.

The purpose of the study: a comparison of the
antimicrobial activity of in-vitro 4 materials for
the root canal filling.

Materials and methods

The antimicrobial activity of filling materials
was studied. Samples: Resorcin-formalin cement
Resodont (“Latus”, Ukraine) - Ne 1; Zinc ox-
ide-eugenol cement Endocort (“Latus”, Ukraine)
- Ne 2; Two materials based on the zinc oxide-eu-
genol cement with dexamethasone: Endometha-
soneivory (“Septodont”, France) - Ne 3 and Endo-
fil («ProduitDentairesSA», Switzerland) - Ne4.

According to the WHO recommendations, to
evaluate the antimicrobial activity of the
studied materials the microorganisms
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test-strains were used: Staphylococcusau-
reusATCC 25923, EnterococcusfaecalisATCC
6783, CandidaalbicansATCC 885-653 [12]. The
microbial load was 107 microbial cells per 1 ml
of environment and was established according
to the mcfarlandstandard. There were used 18-
24 hours of microorganism cultures, while the
C. Albicansculture was preliminarily grown on
Saburo environment with 2% glucose solution,
and the cultures of S. Aureus and E. Faecalis- on
Mueller-Hinton agar (HI media, India).

The antimicrobial activity of filling materials was
determined by the method of “wells” (a meth-

od of diffusion into agar) with determination of
diameters in the zones of growth retardation of
microorganisms [13, 14]. This method is based on
the ability of the active ingredient of the drug to
diffuse into the agar on which the seeding of the
test culture is performed. Determination of the
antibacterial properties of materials was carried
out on two layers of the dense nutrient environ-
ment poured into Petri dishes. In the lower layer,
the non-seeded environment of Muller-Hinton
was used: the melted nutrient environment was
poured into Petri dishes in the amount of 10 ml;
after agar hardening, the sterile stainless steel
cylinders 10 mm high and 9 mm in diameter
were applied to it. 4 cylinders were placed in

one cup. In parallel, the melted nutrient envi-
ronments were poured in 13.5 ml into test tubes,
where, after cooling the agar to 40-45°C, 1.5 ml
of suspension of microorganisms was added. The
top layer was thoroughly mixed and poured: it
was poured around the cylinders obtained from
15 ml of environment, seeded with the appropri-
ate microorganism. After solidification of the top
layer of agar with steriletweezers, the cylinders
were removed and in the formed holes the study
drug was put, prepared in accordance with the
instructions of manufacturers.

The plates were kept for 30 min at room tem-
perature and then the seedings were incubated
in a thermostat at 37°C for 18-24 h. Observations
and calculations were carried out for 3 days at
zones of growth retardation around “wells” (in
mm), including the diameter of the “well” itself.
The medicinal substance of the drug diffuses
into the agar, forming around the “well” a zone
of inhibition of the growth of microorganism’s
sensitive to it, clearly standing out against the
background of continuous growth.
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If the zones of oppression had an oval shape,
then, in such cases, the largest and smallest
diameters of the zone were measured and the
average value was calculated, which was taken as
an indicator.

Evaluation of antibacterial properties was carried
out according to the following criteria:

Absence of the zones of growth retardation of
microorganisms around the hole, as well as di-
ameters of growth inhibition zones up to 10 mm
indicate that the microorganisms are not sensi-
tive to the sample introduced into the well, the
drug was classified as inactive;

The zones of growth retardation of microorgan-
isms with the diameter of 10-15 mm indicate a
low sensitivity of the culture, a moderately active
sample;

The zones of growth retardation of microor-
ganisms with the diameter more than 15 mm

are regarded as an indicator of sensitivity of the
microorganism to the studied samples; the prepa-
ration was classified as an active agent.

For the reliability of the obtained results, the
study was repeated three times. The data ob-
tained during the study were subjected to statis-
tical processing. The reliability of the identified
differences of the studied parameters was evalu-
ated using the Mann-Whitney test for indepen-
dent samples [15].

The microbiological studies were conducted at
the base of Department of Clinical Immunology
and Microbiology of the Kharkov Medical Acad-
emy of Postgraduate Education of the Ministry of
Health of Ukraine.

The research results and their discussion

The study showed that the filling materials have
different antimicrobial activity, which depends
on the type of microorganism and the chemical
composition of the material (Table 1.).

Study of the antimicrobial activity of various
materials for root canal filling in relation to refer-
ence microorganism strains.
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Table 1

Test-culture | Zones of growth retardation of
microorganisms around the hole with
filling material, mm
Nel No2 Ne3 Ne4

Candida 50,242,0* | 20,0* | 40,0* 22,0%*

albicans

ATCC

885/653

Staphy- 50,0 34,1 50,4 22,1

lococcus

aureus

ATCC

25923

Enteroco- 35,1%* 12,0 25,0% 14,2

cusfaeca-

lisATCC

6783

Note: * - secondary culture growth; Nel - Resod-
ont («Latus», Ukraine); N°2 - Endocort («Latus»,
Ukraine); N°3 - Endomethasone ivory («Sept-
odont», France); N°4 - Endofil («ProduitDentaires
SA», Switzerland).

The greatest bacteriostatic effect on Candidaalbi-
cans was expressed in Resodont, where the zones
of growth retardation of microorganisms was -
50,2 mm and Endomethasone - with the zone of
growth retardation - 40.0 mm. While Endofil, the
zone of growth retardation was within 22.0 mm,
and at Endocort - 20.0 mm. These results show
that all materials actively suppress the growth of
Candidaalbicans.

But at the same time, we can state that after
curing the material, we detected a secondary
growth of the culture, which indicates activity of
the material only until the moment of complete
polymerization as a result of the direct activity of
phenolic compounds released during curing (Fig.

1.)

The greatest bacteriostatic effect on Candidaal-
bicans was expressed in Resodont, where the
zone of growth retardation was - 50,2mm and
Endomethasone - with a zone of growth retarda-
tion was - 40.0 mm. While to Endofil, the zone
of growth retardation was within 22,0 mm, and
to Endocort - 20.0 mm. These results show that
all the materials actively suppress the growth of
Candidaalbicans.
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ROy, 3590, 59 9900b393580,MB530696 Bmbols
YIBOM O S NBOM 353505 05TgGHMIOL
0300696 LsdMsem LoEogl, HMIgeros
900090MmEs MMM ds6396909w0.

363H0dsgdB Moo 3098900 BsLEIdMOS
3990920 3M0E9Mm0dgd0m:

e dMObL goMT3gdm do3MmMMEMY60DIGdOL
BMOL 998396H9d0L BMbOL sHIMBYGOMDS, S3MIN3Y
b0l 998396Hgd0L Bmbol osdg@cmgdo 10 99-
99 309007096 035%Y, O J03OMMOYSBOBIGdO
56 560056 OHIBMB05MYBO dgdo FgEsboero
6099830500, 3601935M5GL J05300369096
365543H0O 353)JMNO05b.

e 30360MmMMRB0BIgd0L BOOol dgn9mbgdol
Dmbgdo 10-15 89. 0sdgEHM00 Jomomgdgb
30GMOOL d30609 Iy dbMmd0sMmMdSYY, BmdoghHo
59BomMo bodwdo.

e DBOOL dgng@bgdol bmbgdo 15 90-
b9 3930 ©0539BHO0M BoLEYOS, MMAMO3
d9L5LHogEo bodMdolado do3MmMmmMmysbobIols
d3®AbMO0sOMBOL dsb3969090, 30193560l
9053990369996 5JGH0mE0 Lydmsgdols
39G93MM05b.

390093990L MEBYsOMI0LIMZOL 35dm33eg3s
39039mEqL LsTX GMOO®. Podm 33930l

b3 9EMd0LOL dogdEo dmbszgdgdo
9939909056093 5 LEHSGHOLEGH03O ©sTTo3905L.
d9LsLHogro 39839690 gdOL godmgzegbowo
396b35390930L MEYsOHMBL 5x35590bYH
9566-1903b0ol 3Ho@EHgM0dol obds®mgdom,
5330009090 53Mbs3Md0Lsm30L [15].

3030MO0MEMYO0EOHO 450M3IZ)39d0
BoBoM9d0s v3650b0L X 9bs(330L
15306oLEHMML O3MIolidgdymdo Qobsmegdols
bs63m30L LodgEOEbm 53509doolL 3eobolzm™o
039960m@Mma00L5 s J0IOMIOMEMYO0L 3500gOMOL
05bsBY.

358m 330930l 993000 ©5 Fsm0 gsbbogngs

399033009359 563965, OHMA Ldggb Foborgdl
bbgoalibgs 96@0d030mdmwo sd@EHow®mds
5boLOsMYOL, HMIYXOE OIMIOWIIYWOS
90360mmM2560Dol Labgmdsls s dsbogrols
Jodo® 9935096 mMd5%Y (3b®.1)
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But at the same time, we can state that after cur-
ing the material, we have detected the secondary
growth of the culture, which indicates activity of
the material only until the moment of complete
polymerization as a result of the direct activity of
phenolic compounds released during curing (Fig.
L)

Fig. 1. Accounting of growth inhibition zones C.
albicansATCC 885-653 ( method of “wells”).

Filling material :N°1 - Resodont («Latus»,
Ukraine); N°2 - Endocort («Latus», Ukraine); Ne3 -
Endomethasone ivory («Septodont», France); No4
- Endofil («ProduitDentaires SA», Switzerland).

The significant changes are observed in the study
of growth retardation of St. aureus. Resodont and
Endomethasone have expressed bacteriostatic
activity — 50,4 and 50,0 mm growth retardation
zones, respectively. Endocort also actively sup-
presses the growth of this microorganism, which
is 34.1 mm. The growth retardation indicators in
Endofil - is 22.1 mm, which indicates its lowest
activity to St. aureus compared to other materi-
als. The results obtained characterize that all the
materials as active agents’ relative to St. Aureus
(Figure 2). In addition, the given materials were
also active after their polymerization, as evi-
denced by the data on the absence of secondary
growth of a culture of staphylococcus.

50
gb®ogo 1.
30360mMmM560DTGO0L 9E9MmbME® 3s0gdmb
908560090530 53930l 5ObYdOL ILOdbs©
Lbgoalibgs doloerol s6E0dozMmmdwmwo
59BH0MOHMdOL JgLogams .
ALS- b0l d98396Hgd0L Bmbgdo
ol 350M3gdm sbsdggbo
39QOYOs 850, 88.
Nel Ne2  [Ne3 | Ne4
Candida |50,2+2,0* |20,0* |40,0* |22,0*
albicans
ATCC
885/653
Staph- 50,0 341 |504 |22,1
ylococcus
aureus ATCC
25923
En- 35,1* 12,0 |25,0¢ | 14,2
terococus
faecalis ATCC
6783

89608365| * - 3@ e®ob dgmMao b Nel

- Resodont (,JIatyc“- «)365065)\ Ne2 _ Endocort
(»JIaTyc- v365065)\ Ne3 _ Endomethasone ivory
(«Septodont», Log®sbygomo); Ned- Endofil («Produit
Dentaires SA», 839035600).

“©0EILO dodGIM0MLEIGHMMO g39d@o Candida
albicans-U 9035600 259mbsd o 543l Resodonta-Us,

LosE BOHOL Fgi3960bgdol Bmbsd Fgo0bs-
50.2809 s Endomethasona-ls, 6ol d989Gbgdols
bmboo 40.0 89. 35906, Gmis Endofil-ob beol
393390bgdob Bmbs ogm 22.0 99 gotyrgddo,
beerm Endocort -ob 20,0 93. 8m3gdwyero 99093900

9B3969996, 00 g39es Asbogms 5gdGHoIMO©
5539MbgdL Candida albicans-oll BGM@sU.

05650, 035300MMMws© B39 dga30dwos
©5353LEOM, M Joboerol 353gscgdols
89893 B39b d0gM yodmzwgboros GO
990650 BO, M53 IM[omdl doborols
59BH0MMHMBOL Gqlobgd dbmeme LMy
30d9gMH0D(305909 3odYs6930l ML
3990Mgmz30e0  39bmemHo 99bogmmgdol mdmoenm
59BH0MMH™MdOL dggao© (bob.1)
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Fig. 2. Accounting of growth inhibition zones S.
aureusATCC 25923 (method of “wells”). Filling
material: N°1 - Resodont («Latus», Ukraine); N°2
- Endocort («Latus», Ukraine); N°3 - Endometh-
asone ivory («Septodont», France); N°4 - Endofil

(«ProduitDentaires SA», Switzerland).

Growth of E. faecalis inhibits Resodont - the
zone of growth retardation is 35.1 mm and
Endomethasone - 25 mm, but at the same time
we observe appearance of the secondary growth
around the holes with the indicated materials
(Fig. 3). Endofil had a moderate activity to the
reference strain of E. faecalis (with a growth re-
tardation zone of 14.2 mm) and the lowest activi-
ty in this study had Endocort - 12 mm, but at the
same time, Endofil and Endocort did not have the
secondary growth of enterococcus culture.
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bsb.1 C.albicans ATCC 885-653 (,, 3980 G9ormg0)
b0l J9z960b900b brbol soGoibzs. bsbaggbo
dsbsewsNel - Resodont (,,/latyc - #3650bs);Ne2
-Endocort (,/latyc*- «3650bs); N3 _ Endometha-
sone ivory («Septodont», bsg®s639000); N°4- Endofil
(«Produit Dentaires SA», 039035600).

5MLYOIOMO (330 gdgd0 89odhbg3s St. aureus
B0l 398396bgd0L Jgbfagerolsl. Resodont

u Endomethason-Ub 5586000 godmbs@mero
054BH9M0MLEHGHMO0 5JBHOMOM™MdS - 50.4 s 50.0
30. OOl Jg5396bgd0L Bmbgdols Fglsdsdola.
Endocort-3 5309039 5J&H0996M5@ 5339MbgdL
93999900 303OMMMA60B0L DO, Mo
095009960 34.1 33. Endofil-ob 6ol 995396Gbgdol
9583969d9o0 22.1 83-05, M53 dmomdl Aol doerosb
Q505 5JBHOMOMBSBY St. Aureus-ols Jodstron (bob
2.)590b 2565 50b0dbmo slsengdo sdEom@bo
50dmBbbgb om0 3mE0dgmoBsizool 99993,
65D93 9fdmdgb LGsBOwMIMIOL 3 EHMGOL
9906500 HBOEOL Imbo399900L 5MIMLYOMDS.
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Fig. 3. Accounting of growth inhibition zones E.
faecalisATCC 6783 (method of “wells”). Filling

material : N°l - Resodont («Latus», Ukraine); N°2
- Endocort («Latus», Ukraine); N°3 - Endometh-

asone ivory («Septodont», France); N°4 - Endofil
(«ProduitDentaires SA», Switzerland).

In this way, the filling materials have different
antimicrobial activity. Resodont has the greatest
antimicrobial activity on the test-culture. Endo-
methasone is active in relation to the examined
test-cultures, inferior to Resodont in its antimi-
crobial properties. Endocort and Endofil have less
antimicrobial activity than Resodont and Endo-
methasone, but have approximately equal growth
retardation rates. It should be noted that relative
to Staphylococcus aureusEndocort was almost 1.5
times more active than Endofil.

The conducted studies confirm that the materials
for filling root canals Resodont and Endocort
(“Latus”, Ukraine) have an expressed antibacterial
effect. They are competitive with the foreign
sealers and are the materials of choice, having

a significantly lower cost. The materials of the
company “Latus” (Ukraine) are available in
ergonomic and aesthetic packaging. All this
allows us to recommend Resodont and Endocort
for use for endodontic treatment.

bsb.2. S. aureus ATCC 25923 (, 3980 “ dgoocagoo)
b0l Jgz960b900b bmbol soGopbzs. bsbsggbo
dsbsews Nel - Resodont (,/Iatyc #9325065); Ne2
-Endocort (,/latyc™- «3650bs); N3 _ Endometha-
sone ivory («Septodont», bs®sb3900); Ne4- Endofil
(«Produit Dentaires SA», 039035(00).

E. faecalis D@s 5396bgdl Resodont- 6ol
395390bgdol Bmbs 89opqbl 35.1 33-b s En-
domethasone— 25 39,0550, 535U gHosc,
35330609000 JGMOH>0 BOHEOL godmBgbsls
50603690 sboergdols 39ggdol Qo0Tgdm
(65b.3). BTy 5gGHomOM™dS E. Faecalis

9GS ™bYMHo JEsdobsdo 3Jmbos Endofil (beol
395390bgdol Bmbood 14=2 33) s dogr0sb d3069
59BHomMMds 3Jmbes dmEgdmen godm3zergzsdo
Endocort — 12 83, 353650, 5350056, Endofil o
Endocort-056 56 ogm 9b@GHgmm3mzol 39w@«eol
99650 BOS.
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