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ABSTRACT

Use of materials with anti-bacterial effects including Chlorhexidine after tooth carving and before placing
restorative materials has been prevailed; nonetheless, effect of this solution on amount of
microleakage after restoration has been mentioned as one of the challenges to use this solution. With
regard to few studies at the area of long term effects of Chlorhexidine on microleakage, the present
research was conducted aiming at evaluating effect of Chlorhexidine on microleakage of Class-V
composite restorations with dentin and enamel margins using two-stage self-etch adhesive after keeping
them in water for six months. The present research has been a quasi-experimental and in vitro study
conducted on 102 premolar teeth in Department of Restorative Dentistry- Ahvaz Jundishapur University
of Medical Sciences. After creating class V cavities (2.3 mm x 1.5 mm) on the buccal surface of each
tooth, teeth were divided into two groups of control(n=51) and treatment(n=51) groups in random. In
treatment group, before use of bonding, cavities have been washed with Chlorhexidine and then restorated
and the samples have been subjected to thermal cycling at the third month and kept in distilled water for 6
months and observed under Stereomicroscope magnified up to 20 times after being placed in
0.2% Methylene Blue Stock Solution and their buccolingual cut, whereby the results have been recorded
based on amount of microleakage by means of dye penetration in gingival and occlusal margins. Findings
of this study indicated that there is no significant difference on amount of dentin microleakage in control
and treatment groups after six months (P>0.05). Yet, there is a significant difference on amount of enamel
microleakage in control and treatment groups after six months (P<0.05). Results of this study indicated
that use of Chlorhexidine in Class-V composite restorations before using bonding and after 6 months does
not raise microleakage at dentin margin, yet it seems that use of Chlorhexidine in Class-V composite
restorations has a negative effect on amount of microleakage at enamel margin. With regard to extensive
use of Chlorhexidine in restorative dentistry, further studies on probable effects of this solution on
microleakage after restoration are suggested.
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INTRODUCTION

Nowadays, in restorative dentistry, maintaining the structure and function of the teeth is not sufficient,
that attention to beauty of restored teeth is of great importance. Hence, with regard to increasing needs for
beauty and concern about toxic effects of mercury amalgam as well as less invasive cavity preparation in
tooth-colored restorations, use of tooth-colored restorations has increased (Singla et al., 2011).
Composites have been regarded as the best tooth-colored restorative materials which have enabled to
provide this beauty as well as possible (Samimi, 2002; Asefzadeh et al., 2010).

Nonetheless, polymerization shrinkage of dental composite resins has been mentioned as the major
problem in use of these restorative materials that can result in rise of a gap between tooth and composite
ending in microleakage, secondary caries and bond failure (Asefzadeh et al., 2010; Shafiei et al., 2010).
Microleakage and leakage of bacteria and toxins have been provided through edges of teeth which
were restored (Bergenholtz et al., 1982). Continuity of microleakage at the edges of teeth which were
restored can result in tooth sensitivity, color change and pulp irritation (Shafiei et al., 2010). The factors
pertaining to microleakage at the edges of teeth include physical characteristics of composite, hybrid layer
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failure by small dirt suspended in the etch and disinfectants (Owens et al., 2003). Hence, since providing
resin bondings, an attempt has been constantly made to reduce microleakage problems. In this regards,
there are different materials and methods to reduce microleakage of composite restorations, including use
of layer method and use of different bondings under composite and etc. yet, these attempts have not come
to an end in a desired way, and this problem has existed as a disturbing clinical agent (Salari et al.,
2014). Further, the concerns about working with composite can be time consuming stages of preparation
of enamel and dentinsurface. There is the possibility for saliva contaminationand resin
micromorphological adaptation to cavity wall during these stages, that the contamination has had a
negative effect on longevity of restoration, resulting in repetition of all preparation stages (Santini et al.,
2004; Brackett et al., 2006). Importance of this issue is doubled in importance in class-V composite
restorations which are in proximity of edge of gum and gingival crevicular fluid, because insulation is
much more difficult at these areas. Hence, during different generations of bonding, an attempt has been
made to reduce the number of stages so as to reduce the contamination probability and failure in
composite restoration including color change in edge of teeth, secondary caries and separation of
restoration from teeth through reduction of preparation time at dentin and enamel margins (Asefzadeh et
al., 2010; Ateyah and Elhejazi, 2004). For this, new composite materials are increasingly supplied to
market targeted in improving bonding and reducing the number of tooth preparation stages, because
dentists prefer to use the materials that working with them is much easier (Roberson et al., 2006). The
newest invention at the area of simplification of bonding system can be production of self-bonding
composites that aim to reduce the number of stages for preparation of tooth's surface and ease of use for
dentist (Asefzadeh et al., 2010). These new bonding systems do not require washing stage, including one-
stage and two-stage self-etch bonding, welcomed by people due to ease of function. Yet, as there is no
washing stage in self-etch bonding and Smear layer is not thoroughly removed, the need to disinfection of
cavity increases before their use (Retief, 1994). In this regards, use of disinfectant solutions before
restoration has been transformed to a common protocol in restorative dentistry aiming at disinfecting
cavity, because with regard to the evidences, use of an anti- bacterial cleaning solution after providing
cavity can help for removing potential hazards due to bacteria activity (Brannstrom, 1986). For this
purpose, Chlorhexidine as an antiseptic for dentin margin and water-soluble chitosan on representative
dental pathogens Streptococcus mutans is used at the root surfases with carries (Pashley et al., 2004).
Recent studies have shown that use of Chlorhexidine before bonding can remove the bacteria which have
remained in smear layer and can suppress host matrix metalloproteinases (MMPSs) that these enzymes can
reduce durability of bond strength (Gendron et al., 1999; Meiers and Kresin, 1996). Hence, use of
Chlorhexidine with inhibitory effect on host bacteria helps for bond strength (Fure and Emilson, 1990)
and with inhibitory effect on MMP in long term causes durability of bond (Ersin et al., 2008; Hebling et
al., 2005). Despite these factors, probable effect of Chlorhexidine on amount of microleakage is one of
the potential challenges in use of Chlorhexidine before restoration, for which different studies have been
conducted. Some studies have shown that Chlorhexidine has no effect on amount of microleakage after
restoration (Meiers and Kresin, 1996; AlDeeb, 2010; Geraldo-Martins et al., 2007; Derhami et al., 2005)
and some studies have shown that this disinfectant can raise negative effects on microleakage (Tulunoglu
et al., 1998; Hiraishi et al., 2009; Turkdin et al., 2005).

Hence, with regard to different results from studies conducted at the area of effect of Chlorhexidine on
amount of microleakage after restoration and the limited studies conducted at the area of long-term effects
of Chlorhexidine on amount of microleakage, the present research was conducted aiming at evaluating
effect of Chlorhexidine on microleakage of Class-V composite restorations with dentin and enamel
margins using two-stage self-etch adhesive after keeping them in water for six months.

MATERIALS AND METHODS

The present research has been a quasi-experimental and in vitro study conducted on 102 premolar teeth in
Department of Restorative Dentistry- Ahvaz Jundishapur University of Medical Sciences. After creating
class V cavities (2.3 mm x 1.5 mm) on the buccal surface of each tooth, teeth were divided into two
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groups of control(n=51) and treatment(n=51) groups in random. In treatment group, before use of
bonding, cavities have been washed with Chlorhexidine and then restorated and the samples have been
subjected to thermal cycling at the third month and kept in distilled water for 6 months and observed
under Stereomicroscope magnified up to20 timesafter being placed in 0.2% Methylene
Blue Stock Solution and their buccolingual cut, whereby the results have been recorded based on amount
of microleakage by means of dye penetration in gingival and occlusal margins. Then, class V cavities on
buccal surface in each tooth at 3mm dimension at Mesiodistal dimension and depth of 1.5 mm were
carved by a dentist via fissure bur and approved by two members of professors and residents in
department of restorative dentistry. All the cavities have been in a way setting 1 mm under and above CEJ
at the area of cavity carving. Fissure burs have been being replaced after each 10 carves. The carved teeth
were divided into two groups including control (n=51) and treatment (n=51) groups in random. In the
present research, bonding "CLEARFIL SE BOND " made by company KURARAY MEDICAL INC -
Japan and composite " ESPE Filtek Z250 3M " made by company Dental products-America were used.

In control group, self-etching primer and bonding system called CLEARFIL SE BOND was subjected to
the cavity for 20 seconds through a microbrush and dried with puar air for 5 seconds and then the
adhesive called CLEARFIL SE was subjected to cavity through another microbrush and cured for 10
seconds, and then composite Z250 was set in mesial and distal of cavity and cured for 20 seconds;
ultimately final curing was considered for 40 seconds. Dental light cure (VIP Junior, Bisco, Schaumburg,
IL, USA) used in this study has been regarded with intensity of 600 MW/CM2. In treatment group, before
use of bonding, cavities were washed with Chlorhexidine (Consepsis 2%) made by company
ULTRADENT for 60 seconds and then cavities were subjected to bonding (CLEARFIL SE BOND) and
composite(ESPE Filtek Z250 3M) and restoration of teeth were fulfilled likewise that of in control group.
After these stages, teeth restored at both groups were kept in distilled water at 37 ° C in incubator and
distilled water has been being replaced every day to avoid from growth of fungi. Further, at the third
month, the samples were set in Multifunctional Thermocycle LTC100 under 1000 thermal cycle (5-55 °
C) at transmission time (30 seconds).

After six months, the apex of the root of a tooth was covered with sticky wax and then all parts of tooth
were covered via two layers of nail polish to 1 mm restoration margin so as to avoid leakage interference.
Both control and treatment groups were subjected to 2% methylene blue dye aqueous solution and
remained at room temperature for 24 hours. After passage of time, teeth were carved at the midline of
teeth via carving machine (Struers, Denmark) and the samples were examined under Stereo Microscopes
(Carl Zeiss Inc, Oberkochen, Germany) magnified up to 20 times by two persons and the results were
recorded based on amount of microleakage by means of dye penetration in gingival and occlusal margins.
How the rate of dye penetration was scored, has been represented as follow:

0: not-observed dye penetration

1: dye penetration under 1.2 distance to wall

2: dye penetration above 1.2 distance to the extended axial wall

3: dye penetration to the extended axial wall

Characteristics of the materials used in the study

Material Batch#  Manufacturer Composition
Clearfil SE Bond 41502 Kuraray Medical Inc, Okayama, Primer: MDP, HEMA, hydrophilic
Japan dimethacrylate, photoinitiator,
water bond:
10-MDP, Bis-GMA, HEMA,
hydrophilic
dimethacrylate, microfiller,

photoinitiator
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RESULTS AND DISCUSSION

Findings

In this research, 102 premolar teeth have been examined in vitro study in Department of Restorative
Dentistry- Ahvaz Jundishapur University of Medical Sciences. Results from overview of amount of
microleakage of Class-V composite restorations with dentin and enamel margins using two-stage self-etch
adhesive after keeping them in water for six months in control group indicated no dye penetration in
70.6% of cases and extension of dye penetration to axial wall in 7.8% of cases in sake of amount of
microleakage of Class-V composite restorations in control group in which Chlorhexidine was not used
before bonding after six months. This overview under dentin separation has been in this way: no dye
penetration was observed in 52.9% of cases and extension of dye penetration to axial wall was observed
in 25.5% of cases (table 1).

Table 1: Overview of amount of microleakage of Class-V composite restorations in control group
under separation of dentin and enamel margins

Amount of microleakage Enamel Dentin Sum
Frequency(%b) Frequency(%)  Frequency(%b)

no dye penetration 36 (70/6) 27 (52/9) 63 (61/76)

dye penetration under 1.2 distance to wall 8 (15/7) 6 (11/8) 14 (13/73)

dye penetration above 1.2 distance to the 3 (5/9) 5(9/8) 8 (7/84)

extended axial wall

dye penetration to the extended axial wall 4 (7/8) 13 (25/5) 17 (16/67)

Sum 51 (100) 51 (100) 102 (100)

Overview of amount of microleakage of Class-V composite restorations with dentin and enamel margins
using two-stage self-etch adhesive after keeping them in water for six months in treatment group has been
a factor which undergone evaluation in this study. Findings from overview of amount of
microleakage of Class-V composite restorations with dentin and enamel margins using two-stage self-etch
adhesive after keeping them in water for six months in treatment group indicated no dye penetration in
27.5% of cases and extension of dye penetration to axial wall in 15.7% of cases in sake of amount of
microleakage of Class-V composite restorations in treatment group in which Chlorhexidine was not used
before bonding after six months. This overview under dentin separation has been in this way: no dye
penetration was observed in 31.4% of cases and extension of dye penetration to axial wall was observed
in 31.4% of cases (table 2).

Table 2: Overview of amount of microleakage of Class-V composite restorations in treatment group
under separation of dentin and enamel margins

Amount of microleakage Enamel Dentin Sum
Frequency(%) Frequency(%)  Frequency(%b)

no dye penetration 14 (27/5) 16 (31/4) 30 (49/41)

dye penetration under 1.2 distance to 16 (31/4) 15 (29/4) 31 (30/39)

wall

dye penetration above 1.2 distance to 13 (25/5) 4.(7/8) 17 (16/67)

the extended axial wall

dye penetration to the extended axial 8 (15/7) 16 (31/4) 24 (23/52)

wall

Sum 51 (100) 51 (100) 102 (100)

Comparison of amount of microleakage of Class-V composite restorations with dentin margin in both
control and treatment groups after six months via Wilcoxon signed-rank test and the statistics value equal
to 1081 with significance level (0.12) indicates that there is no significant difference on amount of
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microleakage of Class-V composite restorations with dentin margin in both control and treatment groups
after six months. Yet, comparison of amount of microleakage of Class-V composite restorations with
enamel margin in both control and treatment groups after six months via Wilcoxon signed-rank test and
the statistics value equal to 2051.5 with significance level (0.001) indicates that there is a significant
difference on amount of microleakage of Class-V composite restorations with enamel margin in both
control and treatment groups after six months, that such difference has been reported with more amount
of microleakage of Class-V composite restorations with enamel margin in treatment group (table 3 & 4).

Table 3: Comparison of amount of microleakage of Class-V composite restorations with dentin
margin in both control and treatment groups

Group Dentin microleakage

Mean of ranks  Sum of ranks Test-value P Value
Without Chlorhexidine 47/20 2407 1081 0/12
With Chlorhexidine 55/80 2846

Table 4: Comparison of amount of microleakage of Class-V composite restorations with enamel
margin in both control and treatment groups

Group Enamel microleakage

Mean of ranks  sum of ranks Test-value P_Value
Without Chlorhexidine 40/23 2051/5 2051/5 0/001
With Chlorhexidine 62/77 32015

Further, in this study, status of microleakage was examined after restoration in both control and treatment
groups under separation of dentin and enamel margins via Wilcoxon signed-rank test. Findings of this
study indicated that there is a significant difference on amount of microleakage of Class-V composite
restorations with dentin and enamel margins in control group; In other words, amount of microleakage at
dentin margin after six months has been more than the amount of microleakage at enamel margin, that
such difference is significant statistically (p-value=0.021, Z=-2.31).

Yet, there has not been a significant difference on amount of microleakage of class-V composite
restorations with dentin and enamel margins after six months (Z= -.687, P_value =0.49) (table 5&6,
figure 1 & 2).

Table 5: Comparison of amount of microleakage of class-V composite restorations with dentin and
enamel margins in control group

Group No Mean of sum of z-value P_value
ranks ranks
Negative Ranks 9 12/50 112/50 -2/312 0/021
control Positive Ranks 20 16/13 322/50
Ties 22
Total 51
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Figure 1: Comparison of amount of microleakage of class-V composite restorations with dentin and
enamel margins in control group

Table 6: Comparison of amount of microleakage of class-V composite restorations with dentin and
enamel margins in treatment group

Group No Mean of sum of z-value P_value
ranks ranks
Negative Ranks 13 16/50 214/50 -0/687 0/492
Treatment Positive Ranks 18 15/64 281/13
Ties 20
Total 51
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Figure 2: Comparison of amount of microleakage of class-V composite restorations with dentin and
enamel margins in treatment group

Discussion and Conclusion

Nowadays, use of materials with anti-bacterial effects including Chlorhexidine after tooth carving and
before placing restorative materials has been prevailed; nonetheless, effect of this solution on amount of
microleakage after restoration has been mentioned as one of the challenges to use this solution (Turkin et
al., 2004; Chandra et al., 2013; Abed et al., 2011). With regard to results from different studies at the area
of effect of Chlorhexidine on amount of microleakage in Class-V composite restorations and overview of
amount of microleakage after restoration after 24 hours, the present study has examined effect of
Chlorhexidine on amount of microleakage after six months. Findings of this study indicated that there is
no significant difference on amount of amount of microleakage of class-V composite restorations with
dentin margin in both control and treatment groups after six months (p-value>0.05). Yet, comparison of
microleakage of class-V composite restorations with enamel margin in both groups indicated a significant
difference on amount of microleakage of class-V composite restorations with enamel margin in both
groups after six months, tending to increasing amount of microleakage in treatment group (Chlorhexidine)
(p-value<0.05). Further, overviews indicated that there is no significant difference on amount of
microleakage of Class-V composite restorations with dentin and enamel margins in control group,
indicating more amount of microleakage of Class-V composite restorations with dentin margin than
enamel margin (p-value=0.021). Yet, there is no significant difference on amount of
microleakage of Class-V composite restorations with dentin and enamel margins in treatment group (p-
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value=0.49). On one hand, higher amount of microleakage of Class-V composite restorations with dentin
margin than enamel margin and insignificant difference of microleakage of Class-V composite
restorations with dentin and enamel margins in treatment groups, and on the other hand higher amount of
microleakage of Class-V composite restorations with enamel margin in treatment group rather than
control group and insignificant difference in microleakage of Class-V composite restorations with dentin
margin in both groups, indicate role of Chlorhexidine in increasing microleakage of Class-V composite
restorations with dentin margin than enamel margin in treatment group; as a result increasing
microleakage of Class-V composite restorations with dentin and enamel margins justifies insignificance
of amount of microleakage of Class-V composite restorations with dentin and enamel margins in
treatment group, yet lower microleakage of Class-V composite restorations with dentin margin has been
indicated in control group. Chlorhexidine has been regarded as an antiseptic for dentin margin used for a
long time in dentistry. This material due to a huge effect on a wide range of negative and positive bacteria
has been recommended for washing carving cavity (AlDeeb, 2010; Chandra et al., 2013). Nonetheless,
effect of this solution on amount of microleakage after restoration has been mentioned as one of the
challenges to use this solution. In this regards, according to the study by Meiers et al., (1996), use of
Chlorhexidine in adhesive and syntec has not had any effect on microleakage. Further results from the
study by Abed et al., (2009) examined effect of Cavity Disinfection with Chlorhexidine on Microleakage
of Gingival Margin in CI-V Composite Restorations Restored with One-step Self-etch Adhesive Resin in
Vitro Study; further their study indicated that use of Chlorhexidine before carving and after restoration
has not effect on microleakage of gingival margin in CI-V Composite Restorations Restored with One-
step Self-etch bonding. According to the study by AlDeeb (2010) who examined Effect of 2%
Chlorhexidine Gluconate on Microleakage of Total-Etch, Self-Etch and Selective Etch Adhesives, it can
perceive that Chlorhexidine before self-etch bonding has not had any effect on amount of microleakage.
According to the study by Geraldo-Martins et al., (2007) who examined two-step self-etch bonding, it can
perceive that Chlorhexidine has not had any effect on amount of microleakage after restoration.
According to the study by Shafiei et al., (2010) who examined effect of the application of chlorhexidine
2% on the microleakage of composite restorations in class V using four adhesives, the results indicated
that use of chlorhexidine after etching with 37% phosphoric acid and washing in two systems SBMP
(Scotchbond Multi-Purpose) & Ex( Excite) and before use of acidic primer of CSEB (Clearfil SE Bond)
and/or self-etch adhesive(i bond) has not had any effect on microleakage of Gingival Margin in class V
(Shafiei et al., 2010). Results from their study have been consistent with the results from the present
reserath at the area of dentin margin, whereby no significant difference on amount of microleakage was
observed in control and treatment groups. Nonetheless, results from some studies have indicated that use
of chlorhexidine in some systems especially self-etch systems can result in increasing microleakage;
further, in some studies, it has been announced that pre-treatment with 2% chlorhexidine has a positive
effect on etch adhesives, resulting in increasing microleakage in self- etch adhesives (Singla et al., 2011;
Hiraishi et al., 2009). Hiraishi et al., (2009) have reported in a study that use of 2% chlorhexidine before
self-etch adhesives results in increasing amount of microleakage, whereby this has been due to the lateral
effects under use of chlorhexidine in a direct way on smear layer. Tulunoglu et al., (1998) conducted a
study entitled "effect of cavity disinfectants on microleakage in dentin bonding systems" and indicated
that use of chlorhexidine has had a negative effect on microleakage of two adhesives including Syntac
and Prime & bond and has had a negative effect on dentin bonding systems, resulting in increase of
microleakage, that such difference can be due to the difference on structure of primary dentin than
permanent dentin.

On the other hand, Clearfil SE Bond was used in this study, thus some differences in the results from this
study and other studies can be attributed to the self-etch adhesive. Clearfil SE Bond encompasses
functional monomer, that is, the MDP monomer (10-Methacryloyloxydecyl dihydrogen phosphate)
having two hydroxyl groups (Kubo et al., 2001). In addition, MDP-10 has caused dissolving the
smear layer and smear plugs to a minimum level and opening dentinal tubules and reducing penetration of
dentin (Dunn and Sdderholm, 2001). Further, MDP-10 causes facilitating penetration, saturation,

© Copyright 2014 | Centre for Info Bio Technology (CIBTech) 146



Indian Journal of Fundamental and Applied Life Sciences ISSN: 2231— 6345 (Online)
An Open Access, Online International Journal Available at www.cibtech.org/sp.ed/jls/2015/03/jls.htm
2015 Vol. 5 (S3), pp. 139-150/Alikhani and Heidari

Research Article

polymerization and involvement of monomer with demineralized dentin matrix (ADDM) so as to form a
thick hybrid layer (Gordan et al., 1998). Recently, Yoshida et al., in a study "comparative study on
adhesive performance of functional monomers” reported that MDP sticks in hydroxyapatite and its
Calcium salt hardly dissolves in water. They have suggested that less dye penetration in the samples
bonded with Clearfil SE Bond can be attributed to difference in chemical composition of self-etch bond
(Yoshida et al., 2004). Hence, it seems that effect of antiseptic solutions might be in line with their
constituents and the type of bonding system (Shafiei et al., 2010). In this regards, results from study by
Siso et al., (2009) indicated that use of 2% chlorhexidine as an antiseptic solution before use of Clearfil
SE bonding influences this bonding system and increases amount of microleakage in chlorhexidine; yet,
no significant difference was observed in Gingival Margin, yet a significant difference was observed in
occlusal margin between chlorhexidine group and other groups, such that the amounts of microleakage
has been higher in chlorhexidine group (Siso, 2009). According to the study by Tulunoglu, it was
announced that increase of microleakage can be due to negative interactions between antiseptic solution
and dentinal bonding factors (Tulunoglu et al., 1998). In this regards, this discussion has continued that
whether use of chlorhexidine before adhesive influences function of self-etch bonding and
microleakage of Class-V composite restorations with dentin and enamel margins or not (Soares et al.,
2008). The aforementioned results have been consistent with the results of this study at the area of dentin
margin in both control and treatment groups.

In point of view of some researchers, chlorhexidine at few concentrations can suppress dentin degradation
activity (AlDeeb, 2010; Hebling et al., 2005). Breschi et al., (2010) in a study entitled "Chlorhexidine
stabilizes the adhesive interface: A 2-year in vitro study" indicated that use of 2% Chlorhexidine for 30
seconds reduces dentin degradation activity which had been developed in an artificial way during 2 years.
Some other researchers believe that use of Chlorhexidine after stage of etching acid in total etch bonding
due to inhibition of matrix metalloproteinase has caused avoiding collagen breakdown and keeping hybrid
layers and improving strength of bond (Abed et al., 2011; Pappas et al., 2005; Carrilho et al., 2005).
Further, Chlorhexidine has strong positive ion charge that allows connecting to phosphate group simply
(Salari et al., 2014; Meiers and Kresin, 1996). For this, Chlorhexidine has a high tendency to etch to the
tooth's surface. This tendency increasing through etching tooth that causes proper Wettability at dentin
surface, avoiding increase of amount of microleakage (Salari et al., 2014). Further, some studies have
shown that resin bond to dentin which is raised through Hydrophilic adhesive systems undergoes
degradation during time (De Munk et al., 2003; Tanaka et al., 1999). Recent studies have shown that two
main factors are involved in long-term destruction of bond: Presence of water in hydrophilic bonding
systems and proteolytic enzymes derived from MMP (De Munk et al., 2003; Tanaka et al., 1999; Martin-
De et al., 2000). Recently, it has been indicated that bond reduces due to Hydrolytic degradation of
composite resins and proteolysis of unprotected collagen fibrils inside the decalcified dentin (). Matrix
metalloproteinases (MMPs) are targeted in degradation of hybrid layer and reduction of resin bond to
dentin, that the compositions which inhibit MMPs can be effective in increasing bond (Carrilho et al.,
2007). In this regards, Chlorhexidine through inhibition of Matrix metalloproteinases (MMPs) in long
term causes durability of bond in dentin (Ersin et al., 2008; Hebling et al., 2005). This is consistent with
the results of this study at the area of dentin, yet Chlorhexidine has not had any effect on durability of
bond in long term due to lack of lithic collagen at enamel margins. On the other hand, justifying an
increase in microleakage in enamel margin in treatment group lies on this fact that Chlorhexidine is a
solution in water hydrolyses in a better way in PH and avoids etching bacteria to the surface under the
competition over trapping the calcium in the tooth's structure. With regard to PH close to 2, thorough
demineralization of dentinal tubules does not occur and Chlorhexidine absorbed in smear layer enters into
the hybrid layer, whereby thorough bonding will be avoided (Singla et al., 2011). Further, Meiers and
Kresin indicated that cavity disinfectants which are used on dentin surfaces are resistant to acidic
conditioning (Meiers and Kresin, 1996). This resistant layer against acid might inhibit ability of
hydrophilic resin to saturate dentin surface, whereby this can be a reason for increasing microleakage in
use of 2% Chlorhexidine gluconate (Siso, 2009).
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The differences in results from different studies in relation to effect of Chlorhexidine on microleakage can
be due to different composition of solution in used bonding, lack of washing disinfectants before bonding,
use of different bonding substrate, different chemical composition in bonding, combining disinfectants
with other washing materials and duration of intra-experimental investigations after use of this solution,
that the duration has been mentioned 24 to 72 hours after restoration, yet this duration has been after
passage of six months, where this can be a reason for different point in this study rather than other studies
(Abed et al., 2011).

Conclusion

Infection caused by bacteria attack whether existing in smear layer or emerges as the result of
microleakage after restoration is one of the main factors stimulating the sensitivity of the pulp, under
which some researchers suggest use of chemical solutions before restoration to prevent from
accumulation of bacteria. These anti-bacterial solutions after preparation of cavity are prescribed (Singla
et al., 2011; AlDeeb, 2010; Tlrkin et al., 2004; Soares et al., 2008). Chlorhexidine has been regarded as
an antiseptic for dentin margin.

With regard to results from different studies in relation to effects of Chlorhexidine on amount of
microleakage after restoration and few studies at the area of long-term effects of Chlorhexidine, the
present research has intended to investigate long-term effect of Chlorhexidine on amount of
microleakage after restoration. Results from this study indicated that use of Chlorhexidine in
microleakage of Class-V composite restorations using two-stage self-etch adhesive after keeping them in
water for six months does not cause creation of microleakage at dentin surface, yet it causes increasing
amount of microleakage at enamel surface. With regard to extensive use of Chlorhexidine in restorative
dentistry, further long-term studies on probable effects of this solution on microleakage after restoration
are suggested.

ACKNOWLEDGEMENT

It is a grateful thank to research deputy of Assistant professor, faculty member, Dental Faculty, Ahvaz
Jundishapur University of Medical Sciences and dentistry faculty and respectful personnel working in
Department of Restorative Dentistry- Ahvaz Jundishapur University of Medical Sciences.

REFERENCES

14-Pashley DH, Tay FR, Yiu C, Hashimoto M, Breschi L and Carvalho RM et al., (2004). Collagen
degradation by host-derived enzymes during aging. Journal of Dental Research 83(3) 216-21.

Abed Kahnamoee M, Ebrahimi Chaharom ME, Kimyai S, Bahari M and Badamchizadeh S (2011).
Effect of Cavity Disinfection with Chlorhexidine on Microleakage of Gingival Margin in CI-V Composite
Restorations Restored with One-step Self-etch Adhesive Resin: an in Vitro Study. Medical Journal of
Tabriz University of Medical Science & Health Service 33(3) 47-51.

AlDeeb LS (2010). The Effect of 2% Chlorhexidine Gluconate on Microleakage of Total-Etch, Self-Etch
and Selective Etch Adhesives. Tufts University, School of Dental Medicine, Boston; MA.

Asefzadeh F, Jamshidian M and Valaee N (2010). Microleakage of WetBond Self Adhesive Composite
in Class V Cavities. Journal of Mashhad Dental School 34(2) 99-108.

Ateyah NZ and Elhejazi AA (2004). Shear bond strengths and microleakage of four types of dentin
adhesive materials. Journal of Contemporary Dental Practice 5(1) 63-73.

Bergenholtz G et al., (1982). Bacterial leakage around dental restoratioms its effect on the dental pulp,
Journal of Oral Pathology & Medicine 11 439-450.

Brackett MG, Brackett WW and Haisch LD (2006). Microleakage of class V resin composites placed
using self-etching resins: Effect of prior enamel etching. Quintessence International 37 109-13.
Brannstrom M (1986). The cause of postoperative sensitivity and its prevention. Journal of Endodontics
12 475-81.

Breschi L, Mazzoni A and Nato F et al., (2010). Chlorhexidine stabilizes the adhesive interface: A 2-
year in vitro study. Dental Materials 26 320-5.

© Copyright 2014 | Centre for Info Bio Technology (CIBTech) 148



Indian Journal of Fundamental and Applied Life Sciences ISSN: 2231— 6345 (Online)
An Open Access, Online International Journal Available at www.cibtech.org/sp.ed/jls/2015/03/jls.htm
2015 Vol. 5 (S3), pp. 139-150/Alikhani and Heidari

Research Article

Carrilho MR, Geraldeli S, Tay F, de Goes MF, Carvalho RM and Tjaderhane L (2007). In vivo
preservation of the hybrid layer by chlorhexidine. Journal of Dental Research 86(6) 529-33.

Carrilho MR, Tay FR, Pashley DH, Tjaderhane L and Carvalho RM (2005). Mechanical stability of
resin-dentin bond components. Dental Materials 21(3) 232-41.

Chandra PV, Harikumar V, Ramkiran D, Krishna MJ and Gouda M (2013). Microleakage of class
V resin composites using various self-etching adhesives: an in vitro study. Journal of Contemporary
Dental Practice 14(1) 51-5.

De Munk J, Van Meerbeek B and Yoshida Y (2003). Four-year water degradation of total-etch
adhesives bonded to dentin. Journal of Dental Research 82(2) 136-40.

Derhami K, Coli P and Brannstrom M (2005). Microleakage in Class 2 composite resin restorations.
Operative Dentistry 20 100-105.

Dunn WJ and Sdderholm KJ (2001). Comparison of shear and flexural bond strength tests versus
failure modes of dentin bonding systems. American Journal of Dentistry 14(5) 297-303.

Ersin NK, Aykut A, Candan U, Onc¢ag O, Eronat C and Kose T (2008). The effect of a chlorhexidine
containing cavity disinfectant on the clinical performance of high viscosity glass-ionomer cement
following ART: 24-month results. American Journal of Dentistry 21 39-43.

Fure S and Emilson CG (1990). Effect of chlorhexidine gel treatment supplemented with chlorhexidine
varnish and resin on Mutans Streptococci and Actinomyces on root surfaces. Caries Research 24 242-7.
Gendron R, Greiner D, Sorsa T and Mayrand D (1999). Inhibition of the activities of matrix
metalloproteinases 2, 8, and 9 by chlorhexidine. Clinical and Diagnostic Laboratory Immunology 6(3)
437-9.

Geraldo-Martins VR, Robles FR and Matos AB (2007). Chlorhexidine's effect on sealing ability of
composite restorations following Er: YAG laser cavity preparation. Journal of Contemporary Dental
Practice 8 26-33.

Gordan VV, Vargas MA, Cobb DS and Denehy GE (1998). Evaluation of acidic primers in
microleakage of Class V composite resin restorations. Operative Dentistry 23(5) 244-249.

Hebling J, Pashley DH, Tjaderane L and Tay FR (2005). Chlorhexidine arrests subclinical degradation
of dentin hybrid layers in vivo. Journal of Dental Research 84 741-6.

Hebling J, Pashley DH, Tjaderhane L and Tay FR (2005). Chlorhexidine arrests subclinical
degradation of dentin hybrid layers in vivo. Journal of Dental Research 84(8) 741-6.

Hiraishi N, Yiu CK, King NM and Tay FR (2009). Effect of 2% chlorhexidine on dentin microtensile
bond strengths and nanoleakage of luting cements. Journal of Dentistry 37 440-8.

Kubo S, Yokota H, Sata Y and Hayashi Y (2001). Microleakage of self-etching primers after thermal
and flexural load cycling. American Journal of Dentistry 14(3) 163-169.

Martin-De Las Heras S, Valenzuela A and Overall CM (2000). The matrix metalloproteinase
gelatinase A in human dentin. Archives of Oral Biology 45(9) 757-65.

Meiers JC and Kresin JC (1996). Cavity disinfectants and dentin bonding. Operative Dentistry 21 153—
9.

Osorio R, Erhardt MC, Pimenta LA, Osorio E and Toledano M (2005). EDTA treatment improves
resin-dentin bonds' resistance to degradation. Journal of Dental Research 84(8) 736-40.

Owens BM, Lim DY and Arheart KL (2003). The effect of antimicrobial pre-treatments on the
performance of resin composite restorations. Operative Dentistry 28 716-722.

Pappas M, Burns DR, Moon PC and Coffey JP (2005). Influence of a 3-step tooth disinfection
procedure on dentin bond strength. Journal of Prosthetic Dentistry 93(6) 545-550.

Retief DH (1994). Do adhesives prevent microleakage? International Dental Journal 44 19-26.
Roberson TM, Heymann H, Swift EJ and Sturdevant CM (2006). Sturdevant's Art and Science of
Operative Dentistry, 5™ edition (St. Louis, Mo.: Mosby) 1006.

Salari B, Shahabi S, Bagheri H and Yousefi M (2014). Effect of three disinfectants (chlorhexidine,
sodium hypochlorite and hydrogen peroxide) on the microleakage of 7th generation bonding agents.
Journal of Dental Medicine-Tehran University of Medical Sciences 26(4) 321-27.

© Copyright 2014 | Centre for Info Bio Technology (CIBTech) 149



Indian Journal of Fundamental and Applied Life Sciences ISSN: 2231— 6345 (Online)
An Open Access, Online International Journal Available at www.cibtech.org/sp.ed/jls/2015/03/jls.htm
2015 Vol. 5 (S3), pp. 139-150/Alikhani and Heidari

Research Article

Samimi P (2002). Adhesive in Dentistry, 1* edition (Tehran: Many Co) 8-12.

Santini A, lvanovic V and Ibbetson R (2004). Influence of marginal bevels on microleakage around
class V cavities bonded with seven self-etching agents. American Journal of Dentistry 17(4) 257-261.
Shafiei F, Memarpour M, Khajeh F and Kadkhoda Z (2010). Effect of the application of
chlorhexidine 2% on the microleakage of composite restorations in class V using four adhesives. Shiraz
University Dental Journal 11(3) 228-234.

Singla M, Aggarwal V and Kumar N (2011). Effect of chlorhexidine cavity disinfection on
microleakage in cavities restored with composite using a self-etching single bottle adhesive. Journal of
Conservative Dentistry 14(4) 374-377.

Siso Kustarci (2009). Goktolga: Microleakage in Resin Composite Restorations After Antimicrobial Pre-
treatments Effect of KTP Laser, Chlorhexidine Gluconate and Clearfil Protect Bond. Operative Dentistry
34(3) 321-327.

Soares CJ, Pereira CA, Pereira JC, Santana FR and do Prado CJ (2008). Effect of chlorhexidine
application on microtensile bond strength to dentin. Operative Dentistry 33 183-8.

Tanaka J, Ishikawa K, Yatani H, Yamashita A and Suzuki K (1999). Correlation of dentin bond
durability with water absorption of bonding layer. Dental Materials Journal 18(1) 8-11.

Tulunoglu O, Ayhan H, Olmez A and Bodur H (1998). The effect of cavity disinfectants on
microleakage in dentin bonding systems. Journal of Clinical Pediatric Dentistry 22 299-305.

Turkin M, Tarkdn LS and Kalender A (2004). Effect of cavity disinfectants on the sealing ability of
nonrinsing dentin-bonding resins. Quintessence International 35 469-476.

Yoshida Y, Nagakane K, Fukuda R, Nakayama Y, Okazaki M, Shintani H, Inoue S, Tagawa Y,
Suzuki K, De Munck J and Van Meerbeek B (2004). Comparative study on adhesive performance of
functional monomers. Journal of Dental Research 83(6) 454-458.

© Copyright 2014 | Centre for Info Bio Technology (CIBTech) 150



