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HIS study was conducted to investigate the effect of different concentrations of

chlorhexidine and calcium hydroxide on staphylococcus aureus bacteria isolated from the
roots of the teeth of patients. As the bacteria were isolated from one of the patients arriving at
the Teaching Hospital of the Faculty of Dentistry / University of Tikrit by taking a swab from
the ends of the tooth root, and it was implanted and grown in media prepared for this purpose
in the microbiology laboratory of the College of Veterinary Medicine / University of Tikrit.
Graduated concentrations were used respectively from the chemical solutions of chlorhexidine
and calcium hydroxide (0.5%, 1%, 2%, 4%). Minimum Inhibitory (MIC) and Minimum
Bactericidal Concentration (MBC) were calculated for the samples and it was found through
the study that the concentration 2% of chlorhexidine compound after 36 hours caused inhibition
of bacterial growth, as the tubes appeared transparent. The calcium hydroxide compound was
found to cause inhibition of bacterial growth, 48 hours after the start of the treatment at a
concentration of 4%. We conclude from these results and the variation that occurred in the
times of inhibition and the concentration of the inhibitory substance that chlorhexidine is more
effective than calcium hydroxide in its use as a mouthwash and treatment of bacteria present in
the roots of the teeth.
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inside those channels to treat the bacterial causes
in the event of infection [3]. The need for medical
attention has become an urgent necessity at the
present time, especially for those who are sensitive
to some medicines, as the use of these medicines
does not work because of the occurrence of pain and
the presence of septic exudate [4]. For the previous
reason, various types of intracanal medicament have
been used, such as calcium hydroxide toothpaste and
chlorhexidine gel.

Introduction

The elimination of germs present in the dental
canals is one of the doctor’s first concerns, because
of their importance and a major role through the
effect of these germs on the drug response and the
effectiveness of treatment. Among those germs are
the anaerobic bacteria that cause gum disease [1].
Among those germs are Staph. aureus bacteria that
reside in the roots of the teeth and have been isolated
from the root canals of the teeth and it has been

shown that they are a major cause of disturbance of
the healing process in the gum area [2].

Although the chemical - mechanical interference
may contribute to reducing the number of bacteria
present in the dental canals, the best way to sterilize
the dental canals is to inject medicinal materials

Calcium hydroxide plays a major role in dental
fillings Endodontics through its ability to form a
solid tissue layer that acts as an anti-bacterial in
addition to it acts as a physical barrier and prevents
bacterial infection again and prevents the supply
of bacteria in the teeth with the nutrients necessary
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for their survival. Calcium hydroxide contains a
hydroxyl ion that decomposes in the dentin ducts
leads to an increase in the level of the acidic
function pH which causes the decomposition of
the cell wall of the endemic bacteria and then the
death of those germs. The time required for that
process is still unknown, and this process may be
related to the presence of infectious exudation or
not, the type of endemic bacteria, and the location
of these germs in the root canals [5].

Chlorhexidine Gluconate is widely used in
dental fillings due to its high efficacy in resisting
bacteria as well as irrigation lotion and dental
treatment Chlorhexidine inhibit the pathogenic
Gram stain negative and positive bacteria present
in the dental canals. The mechanism of action of
chlorhexidine was explained by the containment
of chlorhexidine on a positive charge as the
positive charge in the chlorhexidine molecule
interacts with the negative charge in the cell wall
of the bacteria, which leads to damage to the
cell wall. And the crossing of the chlorhexidine
molecule into the bacteria causes the death of
that bacterium [6]. This study was conducted to
compare between effect of chlorhexidine and
calcium hydroxide on the growth of bacteria
Staph.aureus in the teeth of human.

Material and Methods

Sample collection and bacterial isolation
Samples were collected with sterile cotton

swabs taken from the root area of the teeth from
one of the patients arriving at the Teaching
Hospital of the Faculty of Dentistry / University
of Tikrit, and planted directly on the medium of
mannitol salt agar, and then it was incubated at
37 ° C for 24 hours. The developing colonies
were taken and stained with Gram stain, and the
approved biochemical tests were performed [7].

Study of the inhibitory ability of chlorhexidine

and calcium hydroxide preparations

1. Double dilutions of chlorhexidine and
calcium hydroxide and two preparations
of them were performed using the nutrient
medium and using four dilutions for two
studied compounds, respectively (0.5%, 1%,
2%, and 4%).

2. Add 1 ml of bacterial suspension at a
concentration of (0.5 x 8!%) to all tubes and
incubated at 37 °C for a period of 48 h.

3. The minimum inhibitory concentration
(MIC) was calculated for the highest dilution
(lowest concentration) due to inhibition
of bacterial growth as the tubes appeared
transparent.

4. The Minimum Bactericidal Concentration
(MBC) was calculated in the case of giving
a negative result for bacterial culture in the
tube when re-implanting from tubes to which
medicinal preparations were added to the
medium of brain heart infusion agar.

The results:

TABLE 1. Effect of chlorhexidine on the growth of bacteria Staph. aureus (MIC).

Dilution 0.5 % 1% 2% 4%
Bacterial Type 10 H. 24 H. 36 H. 48 H.
Staph. aureus ++ _ _

(+): Indicates the presence of bacterial growth at the secondary culture
(-): It indicates the absence of bacterial growth at the secondary culture

TABLE 2. Effect of calcium hydroxide on the growth of bacteria Staph. aureus (MIC).

Dilution 0.5 % 2% 4%
Bacterial Type 10 H. 24 H. 36 H. 48 H.
Staph. aureus ++ + -

(+):Indicates the presence of bacterial growth at the secondary culture
(-): It indicates the absence of bacterial growth at the secondary culture
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TABLE 3. Effect of chlorhexidine on bacteria Staph.aureus (MBC).

Dilution 0.5 % 1% 2% 4%
Bacterial Type 10 H. 24 H. 36 H. 48 H.
Staph. aureus + + - -
(+):Indicates the presence of bacterial growth at the secondary culture
(-): It indicates the absence of bacterial growth at the secondary culture
TABLE 4. Effect of calcium hydroxide on bacteria Staph.aureus (MBC).
Dilution 0.5 % 1% 2% 4%
Bacterial Type 10 H. 24 H. 36 H. 48 H.
Staph. aureus + + + _

(+):Indicates the presence of bacterial growth at the secondary culture

(-): It indicates the absence of bacterial growth at the secondary culture

Discussion

In the current study, it was found that the
two compounds chlorhexidine and calcium
hydroxide caused inhibition of the growth of
Staph. aureus bacteria, which were isolated from
the roots of the teeth, but the concentrations of
the chemical compounds used in the experiment
were not equal. Most of the previous studies
indicated that these bacteria are killed by most
chemicals, even if these substances have a low
concentration. The results we obtained agreed
with the Kontakiotis [8] who used chlorhexidine
in his experimental study and observed killing
Staph. aureus bacteria when using this compound
and explained that the results obtained are that the
chlorhexidine compound penetrates the cell wall
by the adsorption process, and after penetrating
into the cell, it destroys the internal components
of the bacterial cell, causing it to exit outside the
bacterial cell. If its concentration increases, it
acts in the event of increased focus on destroying
the cytoplasm of the target cell and stopping the
process of producing proteins.

Furthermore, Ferraz [6] showed that the
compound chlorhexidine is less toxic when used
in the treatment of tooth decay as it does not cause
a negative effect on the peripheral tissues of the
teeth. In this study we noted that the calcium
hydroxide compound caused inhibition and

killed bacterial growth during the study period,
the results obtained were in agreement with the
findings of the Haapasalo [9]. In his study in which
calcium hydroxide was used as an antibacterial
against Staph. aureus bacteria and he was found
that calcium hydroxide is not observed. The
bacteria are in low concentrations and in a short
time, but it can be fatal if used for a long time
according to what the researcher explained, it has
been explained that calcium hydroxide has the
ability to absorb CO2 from the roots of the teeth,
which affects the growth of bacteria because they
depend on it in a way for their growth. Haenni
[10] has observed in his experimental study that
calcium hydroxide leads to killing germs, and he
explained his results that the calcium hydroxide
compound interacts with the dioxide present in the
teeth, which leads to an increase in the pH level in
the direction of the base, causing the death of the
existing germs. Estrela [11] explained the death of
germs during exposure to the calcium hydroxide
compound, since the compound decomposes into
calcium and the hydroxyl ion, and the hydroxyl
ion affects all living tissues, including bacteria, as
it causes various chemical reactions that cause cell
wall damage, loss of electrons in the cell wall and
loss in the enzymes needed to defend the living
tissue and thus it affects the growth of bacteria
and stops the growth and division of the cells of
those germs.
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The researcher Estrela [11] also indicated
that the reason for inhibiting bacterial growth
when using the calcium hydroxide compound
is due to the fact that this compound causes
stimulation of some enzymes such as alkaline
phosphatase. These enzymes cause antibacterial
effects by changing the pH in them and inhibiting
the growth process and modulating in membrane
biocompatibility due to its effect on proteins and
fats phosphorylated in it. We conclude from this
study the variation that occurred in the times of
inhibition and the concentration of the inhibitory
substance that chlorhexidine is more effective
than calcium hydroxide in its use as a mouthwash
and treatment of bacteria present in the roots of
the teeth.
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