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week exposure. The infected dentinal samples that were challenged with
Ca(OH), were rendered un interpretable. The dentinal tubules, viewed
by fluorescent microscopy, contained fluorescent activated matter that
appeared in shape similar to fungal hyphe. A previous study has shown
that Ca(OH), will coagulate bacterial proteins. Whether the matter inside
these tubules was coagulated proteins or fungal hyphe was not
determined. The substance within the tubules was stained with SYTO 9,
and appeared green.

The evaluation of 1% buffered NaOCl and 2% IKI provided
useful information of the effect that these agents have on E. faecalis in
dentinal tubules. The amount of dentinal shavings produced by the
series of burs was very large. Random fields were examined in order
to achieve a representative example of the effect of the agents used.
The information gathered can only be interpreted as a small sample of
a large population. The experimental time used is not representative of
a clinical situation. Irrigation with NaOCl is present in most cases
more than 5 minutes, and 2% IKI treatment is recommended for 10
minutes, Safavi et al (1990). @rstavik found 5.25% NaOCl to be
effective 300 microns into dentinal tubules. The length of time for
treatment was not clear. In this study, E. faecalis was efficiently killed

at depths of 100 micrometers by 1% NaOCI and 2% IKI as judged by
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fluorescence microscopy. Between 100 and 300 micrometers, 1%
NaOCl had little to no effect, whereas 2% IKI continued to kill
bacteria to depths of 950 micrometers. At depths of more than 100
micrometers, viable bacteria were found using the dual nucleic acid
method. 2% IKI was more effective in Kkilling E. faecalis than 1%
buffered NaOCl after a 5 minute treatment. The penetration of IKI
was found to the level on 950 micometers. This is in agreement with
@rstavik who found IKI to penetrate 1000 micrometers into dentinal
tubules. Killed bacteria were seen by fluorescence microscopy at 950
micrometers. Viable bacteria were also been seen at this penetration
depth. The level of penetration of bacteria in the IKI group was
considerably deeper than the other groups. In 3 of the 6 samples,
bacterial penetration was found to the last bur depth. All dentin root
samples were divided randomly and infected identically. The reason
for the difference in penetration is unknown. A possible cause could be
the surge of fluid IKI into the tubules pushing the bacteria deeper. One
other cause might be the bur pushing the bacteria deeper as it rotates
during the cutting process. The later might not be a factor due to the
phenomenon only occurring in the IKI group. The sample size was

also small.
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The focus of this study was to evaluate the method of a dual
nucleic acid stain. The results are encouraging for further investigation
into this method for determining viability of endodontic pathogens in

an in-vivo model.



SUMMARY

This study investigated efficiency of SYTO 9 and propidium
iodide in differentiating between live and killed E. faecalis cells in bovine
root samples. SYTO 9 and propidium iodide stained E. faecalis easily.
Live and killed cells in a population were easily differentiated using the
nucleic acid dyes. There was limited background staining. Dentin did
absorb SYTO 9, but lacked the intense fluorescence emission that the
microorganisms displayed. The bovine dentin samples contained
peritubular and bridge formations that stained green with SYTO 9. These
tubes and bridges emitted a signal similar in intensity as bacteria, but
could be differentiated on a morphological basis. The fluorescent
microscopy observation technique was rapid, and reliable.

Standardized bovine dentinal root samples were infected with E.
faecalis for 9 days, and challenged by 1% NaOCl and 2% IKI for 5
minutes. Positive controls showed bacterial penetration to 450um and
contained 100% live cells. The negative control showed no signs of
bacterial penetration in any of the samples.

The results showed that the dual nucleic acid method provided

rapid and qualitative analysis of bacterial viability in an in-vitro bovine

dentinal root model. 2% IKI killed E. faecalis at deeper depths than 1%
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NaOCl after treatment for 5 minutes. 1% NaOCl and 2% IKI both
effectively killed E. faecalis to a depth of 100 micrometers. At a depth of
300 micrometers, 1% NaOC] showed little or no effect. 2% IKI continued
to kill bacteria to depth of 950um. Results of this study are encouraging
for further investigation into an in-vivo model that looks at the viability

of microorganisms in endodontically treated teeth after obturation.



CONCLUSION

The dual stain method provided efficient analysis of bacterial cell
viability in bovine dentinal root samples. SYTO 9 and propidium iodide
stained the test microorganism readily in suspension as well as in bovine
dentinal tubules. The modified infection technique provided fast and
reliable penetration of microorganisms into dentin samples. The results of
these tests showed that SYTO 9 and propidium iodide can differentiate
between live and killed Enterococcus faecalis cells in an in-vitro model.
The results are fast and reliable.

Two way analysis at p<0.001 suggest that 2% IKI is more
effective at killing E. faecalis at dentinal tubule depths between 100-
450um than 1% buffered NaOCl after 5 minutes of treatment. Both
treatments were highly effective in killing E. faecalis at dentinal tubule
depths of 100um.

This study provides information that encourages the use of this
method over conventional culturing techniques for evaluation of bacterial
viability in endodontically treated teeth. 2% IKI penetrates farther into
dentinal tubules than 1% NaOCIl after 5 minutes. Further investigations
are needed to understand the survival of microorganisms that are trapped

in root canal system after endodontic treatment
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