Evaluation the effect of sesame oil on root dentin micro-

hardness after application of chloroform and orange oil as

gutta percha solvents (an in- vitro study)

Nsar Muhyaddin Aziz @

Background and objectives: Gutta percha solvents like chloroform and orange oil have
different effects on physio-chemical properties like the microhardness of root dentine. Aim:
Effects of sesame oil on the micro hardness of root dentin after using chloroform and or-
ange oil as guttapercha solvents.

Methods: Twenty three extracted single rooted both upper and lower premolars were
used crown separated from the root from the cement enamel junction ,remaining roots
longitudinally sectioned from buccolingual direction each piece of roots mounted in cold
cure acrylic resin and dentin surface of the roots were grounded. Micro hardness measure-
ments were carried out before the application of gutta percha solvents. The root halves
were randomly divided into 3 parallel groups (n=15), group A: was immersed in normal
saline for 15 minute, group B: was immersed in chloroform for 15 minute and group C: was
immersed in orange oil for 15 minute. The root halves from each group were subject to
Vickers hardness test to measure micro hardness, then sesame oil were applied by bonding
brush for 15 mint on each root dentin surface from all groups finally all roots subject to
vicker hardness test to obtain the final micro hardness values.

Results: Data were statistically analysed using one way ANOVA test and Post Hoc test
(scheffe), no significant difference in reducing dentin microhardness before and after expo-
sure to orange oil and normal saline (negative control group), (p<0.005) but significant
difference before and after exposure of chloroform(p>0.005), also there was significant
difference in increasing microhardness after exposure of sesame oil in the group of chloro-
form, but no significant difference after exposure of sesame oil and other two groups:
group A,and C.

Conclusion: This study showed that sesame oil can increase the microhardness of root den-
tin, and chloroform reduce root dentin microhardness, and can be replaced with orange oil
which has no effect on dentin microhardness and on the other hand dose not have carcino-
genic properties.
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In cases of endodontic failure, the first treat-
ment of choice is root canal retreatment
comprising the removal of the filling materi-
al from the root canals which is one of the
most important steps of this approach. ' it is
important to remove as much sealer and gut-
ta-percha as possible for effective disinfec-
tion and resealing. “The use of solvents is
essential for filling material removal within
dentinal tubules and ramifications. > Among
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the chemical solvents, xylene, eucalyptol,
orange oil and chloroform have been some
of the options more commonly employed. '
Oily solvents, which are alternatives to chlo-
roform to avoid its toxicity, have been de-
veloped. These oil-based solvents such as
orange oil and eucalyptol. *> Trying to bal-
ance the effectiveness and toxicity of the
solvent. ¢ Chloroform, orange oil and euca-
lyptol had a higher capacity for dissolving
gutta-percha, but orange oil has the highest
biocompatibility among the commonly used
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solvents. 7 Orange oil is effective in dis-

solving endomethasone (apexit plus and N)
root canal sealer. ™

Root canal filling solvents used during en-
dodontic retreatment may lead to altering
the ratio of calcium/phosphorus on dentin
surface. '° these alterations in the chemical
structure may in turn affect the mechanical
properties of dentin, consequently leading
to the exposure of collagen and eventuallP/
causing decrease in dentin microhardness. '
Reduced micro-hardness may lead to a re-
duction in modulus of elasticity and flexural
strength of dentin, hence microhardness de-
termination can provide indirect evidence of
mineral loss or gain in dental hard tissues as
it is sensitive to composition and surface
change of root structure. > Sesame oil is
commonly known as the queen of oil seeds
and a gift of nature, '>'° that exhibit excel-
lent antioxidant properties and excellent
source of phosphorous, iron, magnesium,
calcium, manganese, copper, and zinc, in
addition to it is bioactive composition, sesa-
me oil 1proved to possess antibacterial prop-
erties. 110

Methods

Specimens preparation: In this study twenty
three freshly extracted single rooted premo-
lars, with relatively similar morphology,
and closed apices were selected, that were
extracted for orthodontic reasons. All sam-
ples were checked any caries, fracture, res-
toration and curvature were excluded. Teeth
were thoroughly cleaned from any soft tis-
sue or calculus deposition, then they were
stored in normal saline at room temperature.
Radiograph were taked in mesio-distal di-
rection to ensuring that there is no canal cal-
cification or internal and external resorption
and to confirm presence of patent single

canal. The crown was separated from its
root from the level of the cement-enamel
junction with diamond burs (Diatec, colten
AG, Switzerland) at high speed with water
coolant to ensure a uniform sample length
of 14mm(+-1mm root length).

Canal preparation: working lengths were
established by inserting a size 15 K-file
(Mani, Inc, Japan), the root canals of the
teeth were prepared with the protaper rotary
system (Densply, Maillefer, Ballaigues,
Switzerland) using a crown-down technique
by using, Sx,S1,s2,F1,F2, and F3 sequence.
28 The canals were irrigated with a stand-
ardized volume of 2ml of distilled water
using a universal 27-gauge needle between
each file.

Sample preparation: roots were longitudi-
nally sectioned in abucco-lingual direction
by using a double- faced diamond disk at
low speed (microdont LDA Brazil), and
then by chisel and mallet split the root fig-
ure 1.

The root segment was then horizontally em-
bedded in in cold cure acrylic resin
(Acrostone, Dent product) leaving their
dentin surface exposed, exposed dentin root
surface was grounded smooth with a couple
of increasing grades of abrasive carbide pa-
per (1000 and 1200 grit) undercooling wa-
ter, then specimens were polished with 0.1
Mm alumina polishing paste (Ultra-Sol R,
Eminess Technologies Inc. Monroe,NC
USA) on circular felt disc machine, figure
2.

Specimens grouping: the average dentin
microhardness value from two points 2mm
distance from the root canal wall, in the
middle and cervical third were measured
before application of chloroform and orange

Figure 1: sample preparation by sectioning of root for 2 halves longitudinally from bucco-lingual direction

by diamond disc.
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oil gutta percha solvent which was meas-
ured by using Vicker microhardnes meter
(Shimadze HMV-2, japan) figure 3. For
each samples 300gm of force for 20 seconds
was applied. '’ then samples grouped as fol-
low:

Group A: 15 samples of the surface of den-
tin immersed into 3 mm normal saline as a
negative control group for 15 minutes.
Group B: 15 samples the surface of dentine
immersed in 3mm chloroform for 15 mi-
nute.

Group C: 15 samples of the surface of den-
tine immersed in 3 mm of orange oil for
15minutes.

After that the samples were washed with
distilled water and dried they subject to
Vickers hardness test machine to evaluate
the average microhardness in two different
points from the cervical and middle third
2mm away from root canal wall.

Finally the surface dentine of all samples
was immersed into sesame oil for 15
minutes then swabbed with a cotton pellet
and then washed with distilled water, and
dried figure 4. All samples were again sub-

jected to vicker microhardness test, and the
average of two values from the cervical and
middle third of the root was obtained. All
data were recorded and statistically analyzed
by One Way ANOVA- test when p val-
ue>0.05 was regarded as non- significant.
Statistical Analysis:

The obtained results analyzed statistically
with the statistical package for social scienc-
es(SPSS) version 21.0. One way ANOVA (f
-test) analysis of variance and post Hoc test
(Scheffe) were used to compare the differ-
ence micro hardness values of the group,
(P<0.05) regards as significant and (p>0.05)
regards as a non-significant difference.
Results

In pretreated samples there were no signifi-
cant differences in dentin micro hardness
table 1. After immersing samples in group
A : normal saline, Group B: chloroform and
group c: orange oil there were no statistical-
ly significant difference in dentin micro
hardness in group A and group C which
were p value>0.05, but statistically signifi-

Figure3: Vicker microhardnes meter (Shimadze HMV-2, japan).
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Figure 4: immersing samples in normal saline, chloroform and orange oil and immersing all samples into

sesame oil.

cant decrease in dentin micro hardness in
group B:chloroform P-value(P=0.009).

After immersing all samples in sesame oil
for 15 minutes; in group A: normal saline
and group C: orange oil, there was no statis-
tically significant change in dentin micro
hardness which were p value> 0.05 but in
group B: chloroform there was a statistical-
ly significant increase in dentine micro
hardness after immersing in sesame oil
which was P-value =0.0071 , (Table 2).

Table 1: micro hardness test of root dentine before and after application of gutta-percha solvents:

Groups Sample Vicher micro hardness
Size N measurement (VMH) Standard Deviation(SD%)
before after before after

A 15 52.701 44.897 17.534 14.989 0.084
Normal saline
B 15 55.603 9.1012 4.945 4.256 0.009
Chloroform
C 15 50.610 51.026 8.4093 8.193 0.095

Orange Qil
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Table 2: Vicker micro hardness test after application of sesame oil in all 3 groups:

Vicker micro hardness measure-
Sample ment (VMH)
Groups Size N Standard Devia- | P-Value
before after tion (SD)
A 15 44.811 44.791 14.691 0.097
Normal saline
+sesame oil
B 15 9.100 21.732 6.7103 0.0071
Chloroform+ sesa-
me oil
C 15 51.023 54.039 8.319 0.081
Orange Oil+ sesa-
me oil
Discussion The micro hardness of the radicular dentin

The main goal of root canal treatment and
retreatment is to clean the canal by consider-
ing biological, chemical, and mechanical
objectives. '"'*

During endodontic retreatment the root ca-
nal dentine is exposed to solvents that facili-
tate the removal of gutta-percha and sealer.
The use of solvents is proven to facilitate
the re-moval of gutta percha as it softens the
root canal filling and solvents are effective
with different seal-ers.'” Chloroform has
proven to have great results in the removal
of root canal filling materials. '*2°
These solvents may change the physical
and chemical properties of dentin like mi-
cro hardness and this issue is clinically im-
portant. 2'Although a reduction in micro
hardness may weaken the root structure,
consequently root canal- treated and re-
treated teeth are more prone to fracture, in
addition, it may increase the permeability,
and solubility of the root canal dentin and
adversely affects the sealing ability and
adhesion of root canal sealer to dentin
which in turn inhibits resistance to bacteri-
al ingress and permits coronal leakage. '***
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varied at different locations within the
same tooth, thus, in the present study, the
indentation was made at two different
points in the cervical and middle third at
the 2 mm level from the root canal wall for
standardization. **** In the present study
micro hardness of root dentin reduced non
significantly in the group treated with nor-
mal saline and orange oil and these results
agree with Khedmat etal 2015. ** While in
the group treated with chloroform micro
hardness reduced significantly, and this
study agrees with Rotstein etal 1999. %
Orange oil could be an appropriate alterna-
tive for chloroform in addition orange oil is
more biocompatible than chloroform. *’
Rezvani etal (2017) showed that sesame
extraction had the potential of increasing
the surface hardness of human enamel that
was decalcified by an acidic beverage, hy-
pothesized that the sesame,s calcium could
precipitate on the tooth surface leading to
enhancement of surface hardness.”®

EDJ Vol.5No.2 Dec 2022



doi.org/10.15218/edj.2022.24

Nsar Muhyaddin Aziz

Hence it could be assumed that incorporated
sesame gel had a possible remineralizing
effect. '**° This result is nearly similar to
present study result which sesame oil can
increase micro hardness after reduction of
microhardness by chloroform.  The in-
creased interest in complementary and alter-
native medicine has led many researchers in
recent years to test the usefulness of various
natural products particularly those of plant
origin, cause some time natural products like
plant origin are economic and without seri-
ous side effects on body tissue. '° This is the
first clinical study in our country to find the
effect of sesame oil on microhardness of
root dentin, our result with sesame oil
showed that there was no significant in-
crease in root micro hardness could be possi-
bly due to lack of reduction of root micro
hardness in the group treated by orange oil
and normal saline as a control group, but in
the group treated by chloroform because of
the significant reduction of micro hardness
and loss of calcium and minerals, sesame oil
could be compensated these reduction may
be due to sesame oil rich in calcium and
minerals.”’ So further studies are needed for
the evaluation of sesame oils effects on mi-
cro hardness of teeth.

Conclusions

Within limitations of the study, showed that
sesame oil can increase microhardness of
root dentin. Chloroform reduces microhard-
ness of root dentin , and can be replaced
with orange oil which has less effect on den-
tin microhardness and on the other hand
dose not have carcinogenic properties.
Sesame oil can compensate the reduction of
dentin micro-hardness after chloroform ap-
plication.
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