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SUMMARY

Introduction/Objective Effective disinfection of the root canal system is essential for successful end-
odontic treatment. This study aimed to determine the most effective final irrigation protocol.

Methods This randomized clinical trial investigated the antimicrobial efficacy of three irrigation protocols
in 30 patients with asymptomatic apical periodontitis in single-rooted teeth. The groups were: (1) 2.5%
sodium hypochlorite (NaOCl) + 17% ethylenediaminetetraacetic acid (EDTA); (2) NaOCI + EDTA + 2%
chlorhexidine (CHX); and (3) the same as Group 2 with sonic agitation (EndoActivator). Microbial samples
were collected at three intervals and analyzed using endpoint and real-time PCR targeting seven key
endodontic pathogens.

Results Group 3 demonstrated the greatest bacterial reduction across all time points, with CHX-containing
protocols significantly outperforming NaOCI + EDTA alone. Sonic activation further enhanced irrigant
efficacy, notably reducing P. gingivalis. Despite improvements, complete bacterial eradication was not
achieved, and E. faecalis and F. nucleatum remained persistent.

Conclusion While limitations in microbial sampling and profiling exist, the results underscore the impor-
tance of combining chemical agents and mechanical activation to manage complex root canal infections

effectively.
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INTRODUCTION

Achieving effective infection control is the
primary objective of root canal treatment, as
bacteria play a critical role in the development
of pulpal and periapical diseases [1]. Due to
the complex anatomy of root canals, complete
bacterial elimination is nearly impossible [2].
Therefore, endodontic therapy aims to reduce
the microbial load to levels that allow periapical
healing [1]. This necessitates thorough chemo-
mechanical preparation, combining instru-
mentation with copious irrigation to remove
infected tissue and debris [2].

An ideal irrigant would lubricate instru-
ments, dissolve pulp tissue, eliminate the
smear layer, and penetrate complex canal ar-
eas — while being antimicrobial, non-toxic, and
preserving tooth structure [3]. Since no single
irrigant meets all the necessary criteria, it is
common to use combinations of irrigants to
enhance effectiveness. Sodium hypochlorite

(NaOCl) is the most common irrigant due to
its strong antimicrobial and tissue-dissolving
properties; however, it is highly toxic if extrud-
ed beyond the apex [4]. Chlorhexidine diglu-
conate (CHX), while unable to dissolve organic
tissue, offers broad-spectrum antibacterial ac-
tivity, lubrication, and lower cytotoxicity [5].
Ethylenediaminetetraacetic acid (EDTA) aids
in smear layer and inorganic debris removal but
has limited antibacterial properties [5]. When
used together, these irrigants can effectively ad-
dress each other’s limitations.

Irrigation techniques include syringe irriga-
tion, ultrasonic activation, and sonic agitation
[1]. Activation methods enhance the effec-
tiveness of irrigants, particularly in complex
anatomies, by improving smear layer removal
and bacterial reduction [1]. Newer systems em-
ploying plastic rotary instruments apply similar
principles [6].

Given the ongoing issues in the field of
Endodontology, this study aimed to determine



the most effective final irrigation protocol for reducing
bacterial presence in root canals after chemo-mechanical
preparation.

METHODS
Patient selection and eligibility criteria

A single-blinded, two-arm randomized clinical trial, in the
form of a pilot investigation, evaluated the effectiveness of
three final irrigation protocols in eliminating root canal
bacteria after chemo-mechanical preparation. One clini-
cian with three years of endodontic experience treated 30
patients (mean age 51.2), with asymptomatic apical peri-
odontitis at the Department of Dental Medicine, Faculty of
Medicine, University of Novi Sad (April-December 2022).
Patients had single-rooted teeth with necrotic pulp and
carious lesions. Exclusion criteria included prior end-
odontic treatment, periodontal pockets > 4 mm, active
orthodontic treatment, fractures, or recent antibiotic use.
Data analysis was blinded. All patients were thoroughly in-
formed about the procedures involved, and written consent
was obtained along with an assent document from every
participant in this study.

Sample collection and root canal treatment
procedures

Samples were collected under strict aseptic conditions.
After scaling and cleaning with pumice, a rubber dam was
applied, and caries or prior restorations were removed un-
der saline irrigation. The tooth was disinfected with 3%
hydrogen peroxide, followed by 2.5% sodium hypochlorite
(NaOCl) (i-dental, Siauliai, Lithuania), and then neutral-
ized with 10% sodium thiosulfate (Na,$,0,) (Centrochem,
Stara Pazova, Serbia). These steps were repeated during ac-
cess cavity preparation to prevent contamination. A sterile
paper point (Dentsply Maillefer, Ballaigues, Switzerland)
was carefully inserted without contacting canal walls [7],
left for 60 seconds, and stored in a sterile 1.5 ml tube la-
beled S1, then frozen at -20°C.

Working length was determined using an apex loca-
tor (Propex, Dentsply Maillefer, Ballaigues, Switzerland)
and radiographs. The canal was shaped with endodontic
rotary instruments (ProTaper Next, Dentsply Maillefer,
Ballaigues, Switzerland) and irrigated with 9 ml of 2.5%
NaOCI. Upon reaching the working length, one of three
randomized irrigation protocols was applied. A second
sterile paper point (S2) was inserted 1 mm short of work-
ing length for 60 seconds, then stored as described.

A sterile cotton pellet and temporary filling were placed
(Orafil-G, Prevest DenPro, Bari Brahmana, Jammu, Jammu
and Kashmir, India). After 48 hours, the tooth was dis-
infected again, and the temporary restoration removed.
Sampling was repeated (S3). The assigned irrigation pro-
tocol was reapplied, the canal dried, and calcium hydroxide
medication placed (i-CAL, i-dental, Siauliai, Lithuania).
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Ten days later, if asymptomatic, the medication was
removed and the canal obturated with gutta-percha and
sealer. If symptoms persisted, the procedure was repeated. A
permanent filling was placed 24 hours post-obturation [8].

Irrigation protocols

All irrigation protocols were performed using 5 mL Luer-
lock syringes and closed-ended endodontic needles (i-
TIPS, i-dental, Siauliai, Lithuania), and included sterile
saline irrigation between irrigants, to prevent mixing of
different irrigants and subsequent chemical reactions be-
tween them.

Group 1 (NaOCl, EDTA): During treatment, the root
canal was rinsed with 9 ml total amount of 2.5% NaOCL
Upon treatment completion, the canal was rinsed with
6 mL of 2.5% NaOCl and 3 ml of 17% EDTA (Cerkamed,
Stalowa Wola, Poland), alternately applying 2 mL of
NaOCl and 1 mL of EDTA, until the entire amount of
both irrigants was consumed. Next, 1 mL of 5% Na,S O,
(Centrochem, Stara Pazova, Serbia) was added to the canal
to inactivate the remaining NaOCL

Group 2 (NaOCl, EDTA, CHX): The previously ex-
plained irrigation protocol (Group 1) is enriched with the
application of a 2% chlorhexidine (CHX) solution. The
irrigation commenced with a combination of 6 ml of 2%
CHX (Cerkamed, Stalowa Wola, Poland) and 3 ml of 17%
EDTA, alternately applying 2 ml of CHX and 1 ml of EDTA
until both irrigants were consumed. Finally, the canal was
flushed with 1 ml of 10% Na,S,0O, to inactivate the remain-
ing amount of CHX.

Group 3 (NaOCl, EDTA, CHX + endoactivation):
Same as Group 2, but with sonic activation using the
Endoactivator® (Dentsply Sirona, Charlotte, NC, USA)
(30 seconds per irrigant). Activation enhanced irrigant
efficacy. Tip size matched prepared canal diameter, one
size smaller, operating at 2-3 kHz [9].

Polymerase chain reaction (PCR) analyses

The collected intracanal fluid samples (S1-S3) were
used for qualitative and quantitative analysis of the bac-
terial communities present in the root canal system.
Bacterial DNA was extracted by heating the samples in
300 pl of 50 mM NaOH solution in a thermoblock (Biosan
TS100C, Riga, Latvia) at 95°C for 5 minutes. After heat-
ing, 30 pl of a 1 M tris-(hydroxymethyl)-aminomethane
hydrochloride (Tris-HCI) solution (pH 8) was added to the
samples to stabilize and preserve the isolated DNA mol-
ecules. Isolated DNA samples were stored at -20°C until
further analyses [10].

A qualitative analysis of the bacterial composition
of the root canal system was performed using the end-
point PCR method with specific primers, allowing parts
of the DNA molecule that are specific for each tested
bacterium to be multiplied (Figure 1). The presence of
the following bacteria was assessed: Aggregatibacter
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Figure 1. Experimental flow chart: A) sampling; B) DNA extraction; C) DNA amplification and visualization

Table 1. Primers used for PCR and their product sizes

Real-time PCR was used for the quan-

actinomycetemcomitans Rv ATTTCACACCTCACTTAAAGGT

. ) o Product titative analysis of the bacterial communi-
Species Sequence (5-3') . . . .

size (bp) | ties present in the root canal system. This

Aggregatibacter Fwd GCTAATACCGCGTAGAGTCGG 500 method relies on fluorescence detection

Fwd AGGCAGCTTGCCATACTGCG

Porphyromonas gingivalis Rv ACTGTTAGCAACTACCGATGT

and requires primers specific for highly

Fwd GCTGCAGCTCAACTGTAGTC

Porphyromonas endodontalis Rv CCGCTTCATGTCACCATGTC

Prevotellaintermedia Rv CCGCTTTACTCCCCAACAAA

Fwd CGTGGACCAAAGATTCATCGGTGGA

Fwd ATGGTGGCTAAAAATTATAGT

Fusobacterium nucleatum Rv ACCCTCACTTTGAGGATTATA

404 conserved regions of the 16S ribosomal
DNA of bacteria. The components of the
665 reaction mixture were as follows: two mi-
259 croliters of bacterial sample, 10 pl of PCR
master mix (Luna® Universal gPCR Master
1000 Mix 2X, New England Biolabs, Ipswich,

Fwd AGAGTTTGATCCTGGGCTCAG

Parvimonas micra Rv ATATCATGCGATTCTGTGGTCTC

MA, USA), 1 ul of forward and reverse
207 primer (final concentration in solution for

Fwd TACTGACAAACCATTCATGATG

Enterococcus faecalis Rv AACTTCGTCACCAACGCGAAC

each primer was 250 nM) and ultra-pure

112 .
nuclease-free water up to 20 pl in total. The

actinomycetemcomitans (Aa), Porphyromonas gingivalis
(Pg), Porphyromonas endodontalis (Pe), Prevotella inter-
media (Pi), Fusobacterium nucleatum (Fn), Parvimonas
micra (Pm), and Enterococcus faecalis (Ef). Five microli-
ters of bacterial DNA were resuspended in 20 pl of aque-
ous mixture containing 1X PCR buffer, 2.5 mM MgCl,,
0.2 mM dNTPs, 1 U of DNA polymerase (all products
from Thermo Fisher Scientific™, Waltham, MA, USA) and
0.2 uM of specific primers and used for DNA amplifica-
tion in a thermal cycler (PeqSTAR 2X°, Peqlab, Erlangen,
Germany). The PCR started with an initial denaturation
step (95°C for 3 minutes) followed by 35 cycles of denatur-
ation (95°C for 45 seconds), annealing (55°C for 1 minute)
and elongation (72°C for 1 min), and a final elongation
step (72°C for 5 minutes). PCR products were separated on
a polyacrylamide gel using a vertical electrophoresis system
(PerfectBlue™ Twin S system, Peqlab, Erlangen, Germany)
and visualized by staining with a 1% ethidium bromide
solution on a UV transilluminator (TCX-15 MX®, Vilber
Lourmat, Collégien, France). The list of primer sequences
and sizes of PCR products is given in Table 1.

‘ DOI: https://doi.org/10.2298/SARH250622054l

sequences of the forward and reverse prim-

ers were TCCTACGGGAGCACAGT and
GGACTACCAGGGTATCTAATCCTGTT, respectively.
A reaction was performed on a fluorescence detection
system (Line Gene-K fluorescence PCR detection system,
BIOER Technology, Shanghai, China) under the follow-
ing conditions: initial denaturation (95°C for 5 minutes),
35 cycles of denaturation (95°C for 1 minute), annealing
(55°C for 1 minute) and elongation (72°C for 1.5 min),
and a final elongation step (72°C for 5 min). A standard
curve, generated from seven (1:10) serial dilutions of DNA
samples of the reference bacterial strain Prevotella mela-
ninogenica ATCC 25845 (Microbiologics KWIK-STIK,
Manassas, VA, USA), was used for extrapolation of the
total gene copy number (total bacterial count) [11].

Statistical analysis

Categorical data were presented as absolute numbers;
numerical data as means, standard deviations, medi-
ans, and ranges. The x* test compared bacterial species

frequency across protocols at different time points. The
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Table 2. Prevalence of bacteria in each group at different time points RESULTS
) Irrigation Irrigation Irrigation
Time | o eria | Protocol1: | Frotocol2: Protocol 3: o At the initial measurement, no statistically signifi-
point NaOCl + EDTA | _ NaOCI+ | NaOCl +EDTA + cant differences were found among the three ir-
EDTA + CHX | CHX + activation
Aa 1(12.5%) 1(9.1%) 1(9.1%) 0.963 rigation protocols regarding bacterial prevalence.
Pg 0(0%) 2 (18.2%) 4(36.4%) 0.145 Aggregatibacter actinomycetemcomitans (Aa) was
n 0 (0%) 5 (45.5%) 4(36.4%) 0,087 detected in one case per group. Porphyromonas gin-
fg Pe 3(37.5%) 2(18.2%) 3(27.3%) 0.642 givalis (Pg) and Fusobacterium nucleatum (Fn) were
Ef 4 (50%) 6 (54.5%) 6 (54.5%) 0976 absent in the first protocol (NaOCI + EDTA). In the
Pm 2 (25%) 5 (45.5%) 1(9.1%) 0.155 second pl’OtOCOl (NaOCl + EDTA + CHX), Pg ap-
pi 0 (0%) 0(0%) 0(0%) N/A peared in 18.2% and Fn in 45.5% of cases. The third
Aa 0 (0%) 1(9.1%) 1(9.1%) 0.677 protocol (NaOCl + EDTA + CHX + activation)
Pg 1(12.5%) 1(9.1%) 0 (0%) 0515 showed both Pgand Fr in 36.4% of cases. Prevotella
© Fn 1(12.5%) 1(9.1%) 3(27.3%) 0.485 intermedia (Pe) was most prevalent in the first
o Pe 1(12.5%) 0 (0%) 1(9.1%) 0.515 group (37.5%), followed by 18.2% and 27.3% in the
A Ef 6 (75%) 8 (72.7%) 6 (54.5%) 0.560 second and third groups, respectively. Enterococcus
Pm 2 (25%) 1(9.1%) 1(9.1%) 0.526 faecalis (Ef) was the most frequently isolated bac-
Pi 0 (0%) 0 (0%) 0 (0%) N/A teria: 50% in the first group and 54.5% in both the
Aa 2 (25%) 1(9.1%) 1(9.1%) 0.526 second and third. Parvimonas micra (Pm) was most
Pg 0 (0%) 1(9.1%) 0 (0%) 0.409 common in the second group (45.5%), with 25% in
5 Fn 3 (37.5%) 5 (45.5%) 5 (45.5%) 0.927 the first and 9.1% in the third. Pi was absent at this
;_E Pe 1(12.5%) 0 (0%) 1(9.1%) 0.515 time but was detected in 25% of cases in the first
Ef 4(50%) 6 (54.5%) 4(36:4%) 0677 group during the third time point.
Pm 1(12.5%) 1(9.1%) 2(18.2%) 0819 During the second measurement, no signifi-
Pi 2(25%) 0(0%) 0(0%) 0.053 cant intergroup differences were observed. Aa was

EDTA - ethylenediaminetetraacetic acid; CHX - chlorhexidine; Aa - Aggregatibacter
actinomycetemcomitans; Pg — Porphyromonas gingivalis; Pe — Porphyromonas endodontalis;
Fusobacterium nucleatum; Pm — Parvimonas micra;

Pi - Prevotella intermedia; Fn -
Ef - Enterococcus faecalis

absent in the first group and present in one case
in both the second and third. Pg appeared in one
case each in the first and second groups. Fn had its

1x10°
1x108
1x107
1x10°
1x105
1x10%
1x10°
1x102
1x10°
1x10°

Bacterial load (gene copy number)

Protocol 2

Protocol 1

@ First @ Second @ Third

Protocol 3

highest prevalence (27.3%) in the third group.
Ef increased in the first group to 75% and was
found in 72.7% of cases in the second group,
while remaining unchanged in the third. Pm
prevalence stayed the same in the first and third
groups but dropped significantly in the second
(45.5-9.1%). Pi was not detected.

In the third measurement, bacterial preva-
lence again showed no statistically significant dif-
ferences between groups. Aa was found in 25%
of cases in the first group but unchanged in the
other groups. Pg was absent in the first and third
groups but stable in the second. Fn increased
across all protocols compared to the second pe-
riod, notably 37.5% in the first group. Pe levels

Figure 2. Total bacterial load (gene copy number) in different study groups as-

sessed by real-time PCR;
*statistically significant (p < 0.05)

Kruskal-Wallis test assessed total bacterial counts between
protocols within each period. The Friedman test analyzed
bacterial count changes over time within protocols; if sig-
nificant, the Wilcoxon test was used for pairwise compari-
sons. A p-value < 0.05 indicated statistical significance.
Data analysis was performed using IBM SPSS Statistics,
Version 28.0 (IBM Corp., Armonk, NY, USA).

Ethics: The study received ethical approval from the
Faculty of Medicine, University of Novi Sad (01-39/183/1,
2022).
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remained stable between the second and third
periods. Ef decreased in the third period, returning
to levels seen initially, with a notable drop in the
activation group (54.5-36.4%). Pm prevalence fell
in the first group (25-12.5%), remained unchanged
in the second, and rose in the third group to 18.2%.
Pi was again found only in the first group (25%) (Table 2).

Overall, there were no statistically significant differenc-
es in total bacterial counts between protocols at any time
point. Intra-group analysis showed significant reductions
in bacterial counts from the first to second and first to third
measurements in the second and third protocols. However,
no significant changes occurred between the second and
third periods in either group. Despite a rise in bacterial
counts after the second measurement, the final levels re-
mained significantly lower than at baseline (Figure 2).
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DISCUSSION

Biofilms are resilient bacterial communities embedded in
a matrix that protects them from host defenses and envi-
ronmental stressors. Their ability to persist in root canals
poses significant challenges during endodontic treatment.
This study evaluated three irrigation protocols for biofilm
elimination: (1) NaOCl with EDTA, (2) NaOCl with EDTA
and CHX, and (3) NaOCI with EDTA and CHX with sonic
agitation. Although no statistically significant differences
were found among the protocols regarding bacterial preva-
lence, the second and third protocols reduced the total
bacterial load more effectively. The analysis confirmed the
presence of an intracanal microbial community character-
istically associated with endodontic environments [12].
However, their prevalence remained largely unchanged
under the irrigation protocols applied, confirming the
strong resilience due to numerous virulence factors they
possess [13].

Despite intervention, key pathogens including E. faecalis
remained prevalent due to factors such as deep dentinal
tubule invasion, biofilm maturity, and dentin demineraliza-
tion, which can mineralize the matrix and reduce irriga-
tion efficacy [14]. E. faecalis, a well-known endodontic
pathogen [15], resists NaOCl and CHX in biofilms even
though both irrigants are highly effective in suspension.
High concentrations of NaOCI (5.25%) can eliminate E.
faecalis rapidly in planktonic form, while CHX at 2% is
comparably effective but requires longer contact in bio-
films [16].

Combined NaOCl and CHX solutions demonstrated
enhanced antimicrobial activity in suspension, but little
is known about their synergistic impact on biofilms. In
ex vivo models, E. faecalis penetrates dentin deeply, be-
yond the reach of conventional irrigants [17]. Agitation
increases irrigant penetration, but may also drive bacteria
further into tubules [18]. EDTA, though helpful in smear
layer removal, has minimal antimicrobial action against
E. faecalis [19].

Clinical studies report inconsistent E. faecalis preva-
lence, ranging from 14% to 92% [20]. Our study found a
53% initial prevalence. Notably, in groups 1 and 2, preva-
lence increased post-treatment, likely due to bacterial
release from tubules during instrumentation [21]. This
aligns with other studies showing recolonization even after
confirmed eradication [20]. Group 3, with sonic activation,
showed an 18% reduction after 48 hours, but differences
between protocols were not statistically significant. This
result aligns with findings from Brito et al., who reported
comparable reductions in E. faecalis when comparing con-
ventional irrigation to endo-activated methods [22].

E nucleatum was the second most common species
identified. Known for bridging oral biofilms and resisting
environmental stress, its eradication is difficult. Found in
30% of initial samples, its prevalence was lower than in
some literature, possibly due to antagonism with E. faecalis
[23]. Although NaOCl and CHX reduce E nucleatum in
biofilms, complete eradication remains elusive, potentially
due to buffering by tissue fluids or irrigant inactivation

‘ DOI: https://doi.org/10.2298/SARH250622054I
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upon dentin contact. Its resurgence post-treatment may
reflect recolonization [24].

P. endodontalis, another Gram-negative anaerobe, was
present in 26.6% of cases — comparable to prior studies
[25]. Post-treatment, its prevalence dropped significantly
or was undetectable, with no further change after 48 hours,
indicating good responsiveness to the protocols used.

P. gingivalis, a major oral and systemic pathogen,
showed 20% prevalence. In protocol 3 (with sonic activa-
tion), it was completely undetectable after treatment, sug-
gesting sonic agitation may help eliminate this species. In
groups 1 and 2, prevalence decreased but persisted.

P intermedia was undetectable initially and post-treat-
ment across all protocols but emerged in group 1 after 48
hours. This reappearance may indicate recolonization due
to instrumentation displacing bacteria [23, 24].

The grouping of P. endodontalis, P. gingivalis, and P. in-
termedia is common due to similar antimicrobial sensitiv-
ity. In previous in vivo studies, both NaOCl and CHX sig-
nificantly reduced these species, though CHX was slightly
less effective [26]. Differences with our findings may result
from varying concentrations and exposure times.

P, micra, an anaerobic Gram-positive bacterium, ap-
peared in 23% of patients. Its reduction was most notable
in group 2, suggesting greater CHX sensitivity. Literature
supports this, indicating CHX produces a larger inhibition
zone for P. micra than NaOCl [27].

A. actinomycetemcomitans was rare (10%) and inconsis-
tently affected by irrigation. It reappeared post-treatment
in group 1 but remained stable in groups 2 and 3. This
pathogen is often found in periodontal infections and has
limited interaction with other biofilm species.

Regarding overall bacterial load, protocols 2 and 3
showed significant reductions immediately post-treatment,
with further reductions at the 48-hour mark. In contrast,
protocol 1 showed possible recolonization. This suggests
CHX’s prolonged antimicrobial activity and the potential
benefit of agitation [28].

While traditional syringe irrigation with NaOCI or
CHX effectively reduces bacterial load, several studies,
including ours, suggest CHX may offer superior bacterial
reduction due to its substantivity and prolonged effect.
Some ex vivo studies also indicate that sonic agitation en-
hances NaOClI effectiveness, particularly in lateral canal
areas where bacteria persist [29]. However, results remain
mixed, and other studies found no difference between con-
ventional and sonic irrigation [30]. Our findings suggest
agitation does not consistently outperform manual irri-
gation in clinical settings. Nonetheless, enhanced perfor-
mance may be achieved by optimizing irrigant chemistry,
oscillation frequency, and duration, particularly in com-
plex canal systems.

Several study limitations should be noted. Firstly, sam-
pling precision in vivo is constrained by root canal anatomy
and the use of paper points, which may not reflect the
true microbial composition. Additionally, bacteria re-
siding deep in dentin cannot be accessed without more
advanced, often impractical techniques. Secondly, sonic
activation loses effectiveness when files contact the canal

Srp Arh Celok Lek. 2025 Jul-Aug;153(7-8):
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walls. Thirdly, real-time PCR, while sensitive, only detects
specific bacteria and total counts, limiting full microbiome
characterization. Finally, ethical constraints precluded the
use of negative controls like saline, which are standard in
controlled experimental designs.

CONCLUSION

Traditional irrigants like NaOCl and CHX, whether used
alone or combined, reduce bacterial prevalence but fail to
achieve complete eradication. E. faecalis and E nucleatum
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KAuHMuKa epUKACHOCT pa3nMumMTUX MPUraLLUMOHUX NPOTOKONA Kog 3yba ca
XPOHUYHUM anNUKaNHUM NEPUOLOHTUTUCOM: PaHLOMMU30BAHO KIMHMUKO

ncnutueame — HMHOT-CTYAMja

KaTapuHa MBe3nh', bowko Tosbuh?3, KatapuHa berbuh-Banosuh*, Anekcanaap Jakosmbesuh®?, brsbaHa Munnumht,
Ema Kpyosuh Jlasuh*#, iean Apcuh’, Henap Hegemkosuh’, MunaH [lpo6ayy’

'YHuBep3utet y HoBom Caply, MeguumHcku dakyntet, Kategpa 3a aeHtanHy meguuuty, Hosu Cag, Cpbuja;

2YHuBep3uTeT y beorpagy, CromatonoLukm akyntet, Kategpa 3a onwty v opanHy ¢pusnonorujy, beorpag, Cpbuja;

3YHuBep3uTet y Beorpapy, CromatonoLukm pakyntet, IMnnaHToNoLWKM NCTpaxmuBaykm LieHTap, HayuHe nabopatopuje, Beorpag, Cpbuja;
*YHnBep3uTeT y beorpagy, Cromatonowku pakyntet, KnuHuka 3a 6onectu 3yba 1 eHgogoHuujy, beorpag, Cpbuja;

SYHuBep3uTeT y beorpagy, CromatonoLukm dakyntet, Kategpa 3a natodusnonorujy, beorpag, Cpbuja;

YHuBep3uTeT y Beorpapy, CromatonoLuku paxyntet, Kategpa 3a 6uocTtatnctuky n uHpopmatuky, beorpag, Cpbuja;

’Ynusep3utet y beorpapy, Cromatonowku dakyntet, KnuHuka 3a optogoHuujy, beorpag, Cpbuja

CAXETAK

YBog/Lum EdrkacHa fesnHbekuyja cuctema KaHana KopeHa
KJbyUHa je 3a ycrellaH eHAOAOHTCKM TpeTmaH. Linmb oBe cTy-
avje 6uo je fa ce yTBpAN HajedUKaCHUjU KOHAUHN MPOTOKO
ncnmpara KaHasna KopeHa 3y6a.

Metope Y 0BOM paHAOMM30BaHOM KAVHUYKOM UCMUTUBAHY
VCMUTUBAHA je aHTUMIKPOOHa eprKACHOCT TpW pa3nnyuTa npu-
raymoHa npotokosa Kog 30 naumjeHaTta ca aCMMNTOMATCKUM
anvikanHYM NepuofoHTUTCOM jefHOKOpeHmX 3y6a. [pyne cy
6une cnepehe: (1) 2,5% Hatpujym-xunoxnoput (NaOCl) + 17%
EDTA; (2) NaOCl + EDTA + 2% xnopxekcuguH (CHX); u (3) ucto
Kao rpyna 2, y3 gogatak CoHU4He akTusauuje (EndoActivator).
MWUKpO6HM y30pLK Cy NPUKYN/bEHN y TPV Gpa3e 1 aHaNN3NPaHK
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nomohy PCR meToge (KnacuuHe u real-time) ca Luubem geTek-
Lmje cefiam KIbyYHUX EHAOJOHTCKMX NaToreHa.

Pesyntatu pyna 3 je noka3sana Hajsehe cMarberbe 6akTepujckor
nprcycTea y ceum dbazama, AOK Cy MpoTokonu ca CHX 61nm 3Ha-
yajHo edyKacHuju of KombrHaumje NaOCl+ EDTA. CoHMYHa akTu-
BaLWja AoAaTHO je nobosbluana AenoBatbe npuraHaca, nocebHo
npotus P, gingivalis. inak, notTnyHa epagukauuja 6aktepuja Huje
nocTurHyTa, a E. faecalis v F. nucleatum cy octanu nep3vcTeHTHW.
3aksbyuak Pe3yntaTu ykasyjy Ha 3Hauaj KoOMOUHaLuje xeMuj-
CKMX areHaca 1 MexaHu4Ke akTueauuje y aeanHdeKLuji Kom-
MNEKCHUX CUCcTemMa KaHana.

KmbyuHe peun: eHgofnoHuvja; npoTtokonu upurauuje; PCR; knu-
HMYKa CTyanja
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