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Comparison of apical seal of four obturation techniques
after delayed post space preparation.

Ali H. Al-Shimmary, B.D.S. ®
Hussain F. Al-Huwaiz, B.D.S., M.Sc., Ph.D. @

ABSTRACT

Backgroound: This in vitro study was conducted to compare the apical seal of four obturation techniques after
delayed post space preparation.

Materials and methods: Sixty simulated straight canals in clear resin blocks were used. The samples which had the
same length, size of apical preparation and taper, were divided into four groups obturated with lateral
condensation, warm vertical compaction, Thermafil, and Softcore obturators. Apexit was used as root canal sealer.
Delayed post space preparation was carried out by peeso reamers after one week leaving 6 mm of gutta-percha
apically. The coronal cavity was sealed and the samples immersed in 2 % methylene blue dye for 7 days after which
the samples were examined by stereomicroscope and calibrated grid to measure apical dye leakage in mm.
Results: Vertical compaction leaked significantly less than lateral condensation and Softcore, and Thermafil leaked
significantly less than Softcore. Both Thermafil and Softcore were comparable to lateral condensation; there was no
significant difference between vertical compaction and Thermafil.

Conclusion: Thermafil and Softcore had no effect on the apical seal when delayed post preparation was considered
and that the apical seal obtained by Thermafil and Softcore was comparable to lateral condensation technique.
Keywords: Apical microleakage, post preparation, Thermafil, Softcore. (J Bagh Coll Dentistry 2012; 24(Sp. Issue 2):1-

4).

INTRODUCTION

The restoration of endodontically treated teeth
often requires the use of intracanal posts, which
are fitted into the root canal following removal of
a portion of the root cana filling material. The
final preparation of the post space is usualy
achieved with rotary instruments, which are often
introduced into the cana to refine the space
created. During such mechanical preparation of
the post space it is possible that the root filling
may become twisted or vibrated in such away as
to break the apical seal . Lateral compaction of
gutta-percha is one of the most widely used
techniques and often has been used as the
standard to which the sealing ability of new filling
techniques or materials are compared.

Disadvantages include the potential lack of
homogeneity of the gutta-percha mass, a high
percentage of sealer in the apical portion of the
canal, and poor adaptation to root canal walls ©.

Warm vertical compaction of gutta-percha has
been introduced, producing a more homogeneous
mass of gutta-percha and a very thin layer of the
dimensionaly less stable sealer. This possibly
reduces leakage along root fillings ©.

Vertical compaction technique may be more
difficult and time consuming, especialy for the
incremental backfilling of the coronal part of the
root canal.

(1)Master student, Department of Conservative Dentistry, College
of Dentistry, Baghdad University.

(2)Professor, Department of Conservative Dentistry, College of
Dentistry, Baghdad University.
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Thermafil obturators were introduced to make
root canal filling easier and less time consumig,
with a clinical outcome apparently similar to cold
lateral condensation therefore becoming a clinical
alternative to other techniques .

Softcore is comparable to Thermafil, which
belongs to the carrier obturation systems and
involves thermoplasticized gutta-percha as a
coating on a flexible carrier ®, but the difference
isin the core carrier. The carrier of the Softcre is
thinner and less tapered than that of Thermafil,
round and hollow which should make post
preparation easier.

MATERIALSAND METHODS

Sixty simulated straight canals in clear resin
blocks were used in this study with main cana of
17 mm length and apical end corresponding to 2
canals prepared to MAF size 40 from which the
dye material can penetrate. The canads were
divided into 4 groups, 15 samples for each group.

Simulated canals were used in this study to
eliminate the variables of cana anatomy, canal
preparation which may produce variables in depth
of dye penetration (6), and to standardize the
internal canal volume. The transparency of the
clear resin blocks enabled visibility of gutta-
percha and penetrated dye material clearly
without samples sectioning.

Group 1 (Lateral condensation technique)

Simulated canals were obturated by lateral
condensation technique and Apexit root canal
sealer. The seder which had a creamy
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homogenous consistency was picked up by K
reamer and distributed on the cana wall by
counterclockwise rotation of the reamer. All resin
blocks were held by a previously prepared plaster
mold. Master gutta-percha cone size 40 was
selected and its tip was coated with sealer,
inserted in the canal and condensed with finger
spreader size 25. Accessory gutta-percha cones
which their tips coated with sedler were used to
fill the space created by finger spreader,
condensed and adapted to cana wall until the
spreader could not be introduced more than 3 mm
in the canal. Excess gutta-percha was removed
with a hot instrument and the remainder mass was
condensed with endodontic plugger.

Group 2 (Vertical compaction)

Schilder  technique of warm verticd
compaction of gutta-percha was used to obdurate
simulated canals by a set of hand endodontic
pluggers after being pre-fitted at different levels
of the canal lengths. Root canal sealer was applied
on the cana wals by K reamer rotated
counterclockwise. Apica two millimeters of
master gutta-percha cone size 40 was cut and its
tip was dipped in the seder and placed in the
canal. Canal down packing was achieved by
aternating heating and compaction waves. The
spreader was used as a heat carrier to soften and
remove gutta-percha.

Compaction waves were accomplished by
endodontic pluggers to condense the softened
gutta-percha in the canal starting with the largest
plugger coronally and ending with the smallest
one apicaly, filling the apical third of the canal.
Back filling was achieved by condensing softened
pre-cut gutta-percha segments with pluggers to
the level of canal entrance.

Group 3 (Thermafil)

Thermafil cones with plastic carrier size 40
were used to fill the canals after their walls were
coated with Apexit sealer by K reamer rotated
counterclockwise. Thermafil cone was placed in
the heating chamber of Thermaprep Plus oven to
soften the guttapercha according to the
manufacturer's  instructions.  The  softened
Thermafil cone was inserted in the cana in a
single motion without twisting with firm apical
pressure until the full canal length determined by
stopper on Thermafil shaft was reached. The
handle of Thermafil cone was removed after 4-5
minutes when gutta-percha cooled by inverted
cone bur in high speed handpiece.

Group 4 (Softcore)

Softcore obturators sizes 40 were used to fill
the canals. Apexit sealer was picked up by K
reamer which was rotated counterclockwise to
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distribute the sealer on the canal walls. Softcore
obturators were softened in Softcore cordless
oven according to the manufacturer's instructions
then picked up and inserted in the canad in a
manner similar to that of Thermafil. The handle
and the insertion pin were removed after gutta-
percha was cooled by twisting motion.

Sample storage

Samples were stored in normal saline solution,
in an incubator at 37 °C for 7 days.
Dowel space preparation

All the obturated canals received dowel space
preparation after 7 days storage period. Peeso
reamers were used for post preparation because
they are commonly used and have minimal
influence on apical seal (7). Peeso reamers sizes 2
and 3 were used to 3 remove gutta-percha in
straight slow speed handpiece rotating at 5000
rpm. The handpiece was attached to the swiveling
arm of amodified surveyor to align Peeso reamers
with the long axis of the canals which were placed
in the plaster mold that was fixed to the surveyor
base. Six millimeters of gutta-percha were left
apically by removing 11 mm from the total canal
length of 17 mm to obtain the best apical seal and
decrease microleakage after post preparation (8,
9).

The post length was determined by silicon
stops placed on Peeso shafts. The post space was
filled by temporary filling material and the
coronal orifice of the canal was sealed with sticky
wax.

L eakage study

All the samples were placed in 2% methylene
blue dye for a period of 7 days after which the
samples were removed from the dye and washed
with ditilled water. Samples were examined for
the apical dye penetration by light
stereomicroscope under 40 X magnification with
calibrated grid to measure the level of apical dye
penetration in millimeters.

RESULTS

Mean values of apical dye penetration are
shown intable 1.

Vertical compaction had the least leakage
followed by Thermafil and latera condensation,
while Softcore had the highest mean leakage
value. One way ANOVA test showed statistically
significant difference among four obturation
groups, P value < 0.05 (table 2).

LSD test was employed to identify the
significant difference between pairs representing
each two groups,; the results of LSD test are
shown in table 3.
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Table 1: Mean values of apical dye
penetration in millimeters.

Obturation Std.
Techniques SampleNo. Mean Deviation
Lateral 15 0.61 | +0.087
Vertical 15 0.55 | +0.081
Ther mafil 15 0.57 | +0.072
Softcore 15 0.63 | +0.070

Table 2: Analysisof variance of means
(ANOVA) test

Sourceofl oo |l s | F [P value
variation

Between |, 060l 3(0.020/3.26| 0.028
Groups

Within |4 34415610.006

Groups

Total ]0.403|59

Table 3: Least significant difference (L SD)
test
ObturationTechniques|P value|Sig.
Lateral-Vertical 0.040 | S
Lateral-Thermafil 0.167 NS
L ateral-Softcore 0.487 NS
Vertical-Thermafil | 0.487 |NS
Vertical-Softcore 0.007 | S
Thermafil-Softcore | 0.040 | S

DISCUSSION

Vertically compacted gutta-percha showed
significantly less apical dye penetration than the
lateral condensation. This comes in agreement
with Pommel and Camps 9, and Jarrett et al. @Y.

Lateral  condensation  produces  many
irregularities in the fina mass of gutta-percha,
higher percentage and inadequate dispersion of
sealer, voids around gutta-percha due to the
repeated procedure of addition of accessory gutta-
percha cones and spreader insertion. Vertical
compaction technique is conductive to better
canal adaptation. The canals are densely filled
with 4 homogenous mass of gutta-percha.

No significant difference was found between
lateral condensation and Thermafil. The results of
the dye leakage study confirmed further the
overal impression that Thermafil obturators were
as effective as lateral condensation. These
findings are in agreement with those of Saunders
et d. ™, Dalat and Spangberg ™, Rybicki and
Zillich . Al-Shimmary @ found that lateral
condensation had a better adaptation apicaly to
cana wall than Thermafil. Contradictory results
have been reported between Thermafil obturation
technique and latera condensation which can
exhibit less; Ricci and Kessler ™, or more apical

Restorative Dentistry
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leakage; Mattison et al. ™ than Thermafil while
using passive dye penetration. These
discrepancies in literature may be related to some
variations in the root canal preparation. These
variations are eliminated by using standardized
simulated canals.

No significant difference in dye penetration
was found between lateral condensation and
Softcore. There is disagreement with DeMoor and
Martins *®, DeMoor and De Boever *®, De Moor
and Hommez “, who found that Softcore had
higher leakage than lateral condensation, and with
Boussetta et a. ©, in which Softcore leaked less
than lateral condensation. The different
characterigtics of resin used in this study and
dentin walls used in previous studies may affect
the distribution of the sealer and the adaptation of
gutta-percha and may result in differences in the
apical leakage.

Vertical compaction was not significantly
different from Thermafil in apical dye penetration.
This agrees with the findings of Bhambhani and
Sperchman in @, Qiong et a. ®@. Both
techniques achieved good adaptation of gutta-
perchato canal walls. The use of Peeso reamersin
post preparation with parallel sides design may
provide verticaly directed condensing force
against apical root filling which is softened by
frictional heat; this may reduce the disruption of
apical seal.

Verticaly compacted guttapercha and
Thermafil leaked significantly less than Softcore
which agrees with DeMoor and DeBoever ™9,
DeMoor and Hommez . They found that the
pre-heated gutta-percha of Softcore appeared to
be porous when viewed under the microscope
which may explain the higher leakage in Softcore.
The carrier of Softcore is thinner than that of
Thermafil which means more gutta-percha and
more volumetric shrinkage in Softcore. When
Softcore gutta-percha was removed it stacked to
Peeso reamer more than Thermafil, which upon
Peeso removal from the canal may cause coronal
dislodgement of apica filling, accounting for
higher leakage scores in Softcore.
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Evaluation of thetensile bond strengths of heat cure
acrylic and Valplast with silicone self cure soft liner

Ali J. Abdulsahib, B.D.S., H.D.D., M.Sc.

ABSTRACT

Background: Soft lining materials have a key role in modern prosthodontics because of their capability of restoring
health of inflamed and distorted mucosa. Gradual changes of oral tissues require that complete or partial dentures
be relined to improve their adaptation to the supporting tissue. This study aimed to evaluate the tensile bond
strength of heat cure acrylic and Valplast denture base materials to silicone self-cure soft lining material stored in
artificial saliva.

Materials and method: Two types of self cured silicone soft lining material (one with prime the other without prime or
adhesive) applied to polymethylmethacrylate and injection-molded nylon denture base materials for tensile bond
strength testing using Instron machine.

Results: The comparison between all test groups after (48) hours immersion in artificial saliva were highly significantly different from
each other except for the comparison between groups PSP and VSP in which their means were non-significant. After (12) weeks,
the comparison between all test groups were highly significantly different from each other when compared statistically.
Conclusion: This study indicated that prime (adhesive) increase the bond strength of the silicone soft lining materials
with denture base materials. Silicone soft lining materials are affected by artificial saliva storage.

Key words: Self-cure silicone soft lining material, acrylic denture base, injection-molded nylon, tensile bond strength.

(J Bagh Coll Dentistry 2012; 24(Sp. Issue 2):5-9).

INTRODUCTOIN

Relining is defined as "the procedures used to
resurface the tissue side of the denture with new
base material, thus producing an accurate
adaptation to the denture foundation area” *.

A major objective in construction of complete
dentures is to attain a denture base that conforms
to the supporting tissues with a high degree of
accuracy.

The greater the accuracy of the base, the more
stable is the prosthesis .

Polymethyl methacrylate resins have been
preferred as denture base resins because of their
physical and esthetic properties as well as the
material’s availability, reasonable cost, and ease
of manipulation®.

The introduction of injection molding, which
alows directional control of the polymerization
process through the flask design. A constant flow
of new material from the sprue compensates for
the polymerization shrinkage

Gradual changes of oral tissues require that
complete or partial dentures be relined to improve
their adaptation to the supporting tissue . Soft
liners provide comfort to patients who cannot
tolerate occlusal pressure ™. Soft liners are often
used for management of painful or atrophied
mucosa or traumatic ulceration associated with
wearing dentures. The soft liner provides comfort
for the patient and may it reduce residua ridge
resorption by reducing the impact force in the
load —bearing areas in the supporting structures
during function ®©.

(1) Assistant lecturer. Department of Prosthetic Dentistry. College
of Dentistry. University of Baghdad
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During the use of soft liner, the materials are
in continuous contact with saliva and during
denture storage they are soaked in water or an
agueous cleaning solution Y. The desirable
properties of soft liner include long term
elasticity; loss of elasticity could result in delivery
of higher occlusal forces to the underling mucosa.
Also the soft liner should be resistant to imbibing
of the oral fluids or releasing compounds into the
saliva, fluid imbibition would result in liner
discoloration and swelling and the potential
growth of microorganism  ®®.The relining
material used my be classified as either hard or
soft, the selection depends on ora circumstance
and treatment planning ®**# Slicone soft
lining materials have the advantage of being
inherently soft over a long period, whilst the
development of polyvinylsiloxanes similar to
those used in dental impression materials allows
simple application procedures to be used.
However, the achilles hed of silicone products is
often an inadequate bonding to the denture base.
Severa publication have focused on the factors
which can affect bonding, including the nature
and direction of the de-bonding force and liner
thickness and. The tear strength of the soft liner
itself, the nature of the adhesive agent and
variations in the structure of the acrylic resin
denture base ®.

Relining materials are classified to three
groups: hard reline materials, tissue conditioning
materials and soft lining materials. There are
many types of soft lining materials like plasticized
acrylic type soft liner and silicone soft liner. They
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basically consist of polydimethylsiloxane polymer
to which filler is adding to give the correct
consistency. The material harden by cross linking
process, as the materials is already polymer this
cross linking can be achieved either by heat, using
benzoyl peroxide, or a room temperature, using
tetraethy! silicate © 29

MATERIALSAND METHODS

Specimens were prepared from two chemically
different denture base materials

1- Polymethylmethacrylate (Heset cure acrylic
non cross linked ENTACRYL, ENTA B.V. Bergen op
zoom the Netherlands | SO 9000, Halland).

2- Injection-molded  nylon  (Vaplast
INTERNATIONAL CORP, New York, USA)
denture base materials.

Joined by two types of self-cure silicon soft
lining material one with prime (bredent), the other
one without prime or adhesive (Zhermack), they
were evaluated for changes in tensile bond
strength. (Immersion in artificia sdliva at
different time of immersion).

Specimens grouping:

Two major groups include (4) subgroups of
specimens, 2 subgroup of
polymethylmethacrylate and (2) subgroup of
injection-molded nylon, with (2) types of self-
cure silicone soft lining materials, the number of
specimensin each subgroup was depending on the
tests made. The specimens grouping for each
major group were classified as follow:

Groupl: Specimens immersed in artificia
salivafor (48) hoursfor tensile bond strength test.

Group2: Specimens immersed in artificia
saliva for (12) weeks for tensile bond strength
test.

Each group was divided into (4) subgroup
according to the material used:

(PS) heat cures acrylic denture base blocks
with soft lining material without prime or
adhesive.

(PSP) heat cures acrylic denture base blocks
with soft lining material with prime.

(VS) Vaplast denture base blocks with soft
lining material without prime or adhesive.

(VSP) Valplast denture base blocks with soft
lining material with prime.

Preparation of the artificial saliva:

Artificial saliva was prepared in the
pedodontic department in the College of Dentistry
/University of Baghdad, under supervisions of the
seniors of the department .

The composition was as follows. 6.8 mM
NaCl, 5.4 mM CaCl,, 5.4 mM KCL, and 5.0 mM
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NaH,Po4, 0.021 mM Na&S, 16.7 mM urea and
deionized distilled water. (MM=mg/m.wt.In 1
liter) (m.wt.= molecular weight).

Tensile bond strength test:

80 Specimens were prepared for tensile
testing in (2) groups, each groups was divided
into (4) subgroups each one contains (10)
specimens aging in 250 cc. closed polyethylene
containers containing artificial saliva in an
incubator at 37.5°C.

Specimens of each group were divided as
follow:

1. (40) Specimens were tested after 48 hours

immersion in artificial saliva

2. (40) Specimens were tested after 12 weeks

immersion in artificial saliva.

Each specimens consisted of (2) heat-cure
acrylic or Valplast blocks denture base with
dimension of (6*6*30) mm width, depth, length
respectively, and intermediate part of soft lining
material with dimensions of (6*6*3) mm width,
depth, length respectively joining the 2 pieces of
denture base block so the total dimension of the
specimen was (6*6*63) mm, using digital vernier
for checking the dimension of the specimens @9 .
Preparation of denture base specimens:

For the ease of sample preparation, a metal
mould was constructed ¥ Figure (1), it consisted
of sample parts which consist of 2 pattern of
samples, first pattern is (6*6*30) mm width,
depth, length respectively indentations and the
second pattern is (6*6*63) mm width, depth,
length respectively indentation .The samples part
contains a cover which isin intimate contact with
samples part and held by screws. Before mixing
of acrylic or soft liner the mould should be
painted with separating medium ®* % 3Fig (1 and
2).

Figure 1. Metal mould of denture base
specimensfor tensiletesting
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Figure 2: Dimensions of tensile test
specimen

Test equipment and procedur e

The rectangular shaped specimens were tested
using Instron testing machine with a suitable grips
for the test specimens with cross head speed
(5mm/min) using load cell with maximum load
capacity (1000 N). Force at failure was recorded
in Newton. The value of tensile bond strength
were calculated for each test specimen as the
force at the de-bonding divided by a cross-section
area of interface according to the following
formula:

F

Bond strength = ———
(ASTM Specification D-638 M, 1986)

Where: F = force of failure (N)
A = surface area of the cross section (mm?)

RESULTS

The mean bond strength between the two types
of soft lining materials and heat cured acrylic and
Valplast after (48) hours and after (12) weeks in
artificial saliva storage are listed in tables (1), and
showed in figure (3).

B
@ L Sy
L
m J L] L H

Figure3: Bond grength for thefour test group

Table 1: Description statisticsfor tensile
strength (N/mm?) in artificial saliva storage
for different timeintervalsand t- test

Tgﬁ?;g Time |[Mean| SD. | t-test |p-value
S |owese Tazlooss| 7% Hs
PP Hiswesal 19 Jo050 5% | s,
VS pweie 152 003 ©% | s
VSP |ip s 18 0057154 .
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Table 2: L SD between groups of soft lining
materialswith different surfaces

Type of 48h 12 weeks
Surface | P-value | Sig | P-value | Sig
PS-PSP 0.000 | HS| 0.000 | HS
PS-VS 0000 |HS| 039 |HS
PSVSP | 0.000 | HS| 0.073 | HS
PSP-VS | 0.000 | HS| 0.000 | HS
PSP-VSP | 0356 | NS| 0373 | NS
VSVSP | 0000 | HS| 024 | HS

*P<0.05 significant
**P>0.05 Non significant
***P<0,0001 High significant

The means of the bond grength of the heat cure
acrylic with soft lining materials with prime gave
rise to the greatest bond strength of dl test groups
(2.19N/mn). The lowest value (1.42N/mm?) was for
the acrylic with soft lining materials without prime,
storage in artificial salivafor 12weeks. Satidicdly,
as sen in tables (2), the comparison between dl test
groups after (48)hours immerson in atificid sdiva
were highly sgnificantly (p< .001) different from each
other except for the comparison between groups PSP
and VSPin which their means were non-dgnificant (p>

After (12) weeks, the comparison between dl test
groups were highly sgnificantly (p< .001) different
from each other when compared datidicdly as shown
intable(2).

DISCUSSION

The results of this study support the hypothesis
that the chemical and physical properties of
denture base resins, as well as surface treatments,
affect the bond strength of the soft lining
meaterials with denture base materials.

Tensile bond strength test is a good method of
investigating the bond strength of lining materials,
because it gives information on the bond strength
of the material 9.

It is important to measure the adhesive bond
instead of the cohesive strength of resilient liners
to assess interfacial separation under ord
conditions. Otherwise, cohesive rupture of the
resilient liner give only limited information on the
strength of the liner material ®©.

The tensile bond strength for the two types of
denture base material were tested at (48 hours)
and (12 weeks) after different types of soft lining
materials application. The soft lining materias
type and artificia saliva storage effects on tensile
bond strength were tested.

In genera the bond strength of the heat cure
acrylic denture base materia (2.19 N/mm2) was
greater than that with Valplast thermoplastic
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denture base material (2.15 N/mm2).This could be
the result of the difference in the nature of the
bond between the soft lining materials and the two
types of denture base materials®®?1®  The
results in the table (1), showed samples with PSP
type of denture base obtained mean value higher
than the other type of samples. Because there is
no chemica reaction between soft liner and
polymethylmethacrylate denture base resin @7,
the bond level of the soft liner attributed to the
acryloxyalkylsilicone which as well as improving
the cross linking of the silicone soft liner, it
intended to adhere to the (PMMA), besides; the
adhesive contained a v-
M ethacryloxypropyltrimethoxysialie which
improved the adhesion and cross Ilnkmg to the
underlying (PMMA), thisis according to ¢

The results in the table (1), showed semples
with PS type of denture base obtained mean value
lower than the other type of samples.

An adhesive is supplied to aid in bonding to
denture base resin because silicone soft liner has
littlte or no  chemica adhesion to
polymethyl methacrylate denture base resin .

While the sample with VS type of denture base
obtained mean value higher than the PS type of
samples.

Vaplast denture base materials have a high
level of roughness and sogginess of the surface
than (PMMP), so there will be mechanical
retention between Valplast denture base and soft
lining materials @

Effect of Art|f|C|aI Saliva Storage, Table (1)
showed a decrease in mean values of bond
strength of the all types of denture base, the pure
silicone rubber has very low water sorption and
solubility but it has been suggested that fillers and
impurities presented besides inter molecular
spaces are responsible for water sorption and
solubility ©.

The sorption and solubility values which were
very low due to the high cross linking nature of
the soft lining materials, besides; according to**
.silicone soft lining materials shows very low
level of microleakage at the bond liner/denture
base surface; so the material was highly affected
by artificial saliva storage. But this will lead to
stresses concentration a the sharp edges of
materials in which the stresses were applied ©
this causing decrease in the mean values of bond
strength of the soft lining materials. The most
common reason for the failure of dentures lined
with a silicone-based soft lining material is the
failure of adhesion between the denture base and
soft lining materials. In aclinical setting, adhesive
failure is initially observed at the edge of the
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denture border region as cracks involving
localized unhygienic debris, and it usualy spreads
inside a denture with time. The stress occurs
between the bonding surfaces when the soft lining
material absorbs water. Thus, it is conceivable the
adhesive falure starts from the edge of the
denture because the edge can be immersed in
saliva more easily. In addition to these facts, the
recorded failure strength value and the mode of
specimen failure were affected by the type of the
;c%t method such as peel, tensile and shear tests
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The effect of plasma on transver se strength, surface
roughness and Candida adhesion of two types of acrylic
denture base materials (Heat cure and light cure)
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ABSTRACT

Background: Dental polymers have a great use in dental applications such as denture, temporary crowns....etc; this
is due to their superior physical and chemical characteristics. At the same time some of these properties impose a
limitation on applications in several new and high technology areas. Plasma treatment is one of the most widely used
surface treatment techniques in which the composition and structure of a few molecular layers at or near the
surface of the polymer are modified. The aims of this study were to evaluate the effect of plasma treatment by argon
gas on transverse strength; surface roughness and Candida adherence to heat cure and light cure acrylic denture
base materials. Also compare the effect of plasma treatment on heat and light cure denture base materials.
Materials and methods: A total number of 180 specimens were prepared in this study; they were divided into two
main groups according to the type of the material used (heat cure acrylic resin and light cure acrylic resin). Each
main group was subdivided into three subdivisions according to the type of the test used (transverse strength,
surface roughness and Candida adherence), for each test 30 samples were divided into three groups according to
the time of plasma treatment that were applied (control, 5 and 10 minutes). Plasma treatment process was
performed for all the studied groups in two different periods (5 and 10 minutes) except for control group no plasma
treatment were performed.

Results: Plasma treatment of heat cured acrylic specimens revealed a decrease in the transverse strength of the
studied groups for 5 and 10 minutes. Similar results were obtained for light cure denture base material after treatment
with argon gas plasma for the same periods of time used for heat cure. Plasma treatment of heat cure and light cure
acrylic specimens showed decrease in surface roughness and Candida adherence for (5min and 10min).The
correlation between surface roughness and Candida adherence in the present study showed a weak correlation for
all tested groups for both types of materials except for 5 minutes plasma treated heat cure acrylic specimens which
were moderate. Statistically, there was no significant difference between surface roughness and Candida adhesion
for all groups of both types of materials except for 5min group of heat cure acrylic specimens.

Conclusion: Within the limitation of this study it can be concluded that argon plasma treatment to the surface of
heat and light cure denture base materials can cause a decrease in transverse strength, surface roughness and
Candida adherence for 5 and 10min treatment times.

Key words: Plasma, argon gas, candida albicans, heat and light cure acrylic. (J Bagh Coll Dentistry 2012; 24(Sp. Issue
2):10-17).

INTRODUCTION

Dental polymer introduced in 1937 and since
that time it has a great use in dental applications
such as denture, temporary crowns....etc, this is
due to their superior physical and chemical
characteristics such as high strength, and chemical
inert nature. They are also relatively inexpensive
and easy to process. At the same time some of
these properties impose a limitation on
applications. Thus it is required that their surface
properties be modified to suit a particular
gg)plication without affecting their bulk properties

Plasma used to alter surface properties of
polymers such as wettability and adhesion to
metals or to other types of EJonmers, without
changing their bulk properties®.

A wide variety of parameters can greatly affect
the physica characteristics of plasma and
subsequently affect the surface chemistry obtained
by plasma modification. Processing parameters,
such as gas types, treatment power, treatment time
and operating pressure, can be varied by the user;
however system parameters, such as electrode
location, reactor design, gasinlets and vacuum are
set by the design of the plasma equipment .

The present study designed to evauate the
effect of glow discharge plasma by argon gas on
some properties of heat cure and light cure acrylic
denture base materials.

Aims of this study areto:

1. Evauate the effect of plasma treatment
(argon) on heat cure and light cure acrylic

Plasma treatment is one of the most widely
used surface treatment techniques. Plasma can be
defined as a mixture of charged and neutral
species, such as electrons, positive ions, negative
ions, radicals, neutral atoms and molecules.
During plasma treatment, the composition and
structure of a few molecular layers at or near the

surface (approximately 10nm) is modified due to :
the action of the energetic particles ©. deriure base méterias related to the

. following properties:
(1)M.Sc. student. Department of Prosthodontics. College of AT h
Dentistry. University of Baghdad. . Transverse strength.

(2)Assistant Professor. Department of Prosthodontics. College of B. Surface roughness.
Dentistry. University of Baghdad.
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C. Adherence of Candida albicans to
the surface of two types of acrylic denture
base materials.

2. Evaluate the effect of exposure time to
plasma argon gas for the same properties and
materials mentioned above.

3. Compare the differences between heat and
light cure acrylic denture base materias (in
regarding to the same properties mentioned
above) after plasma treatment with argon
gas.

MATERIALSAND METHODS

A total No. of 180 specimens were prepared in
this study, they were divided into two main
groups according to the type of the material used
(heat cure acrylic resin and light cure acrylic
resin). Each main group was subdivided into three
subdivisions according to the type of the test used
(transverse strength, surface roughness and
Candida adherence), for each test 30 samples
were divided into three groups according to the
time of plasma treatment that were applied
(control, 5min and 10min). For transverse
strength and surface roughness tests the metal
patterns were constructed with the dimensions
(65%x10x2.5mm) length , width and depth
respectively, while the dimensions for the circular
metal pattern used for the adherence of Candida
abicans test were (50mm diameter x 2.4 mm
depth). All those done according to ADA
specification N0.12®.

After the specimens being conditioned in distilled
water for 48 hours, al the specimens were cleaned
for five minutes using ultrasonic cleaning device
in Methanol.

Plasma treatment done using a device called Dc-
glow discharge plasma which is a homemade
manufactured system based on the following

Vol. 24(Sp. Issue 2), 2012
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principle components. (1) the plasma chamber (a
cylindrica stainless steel vacuumed chamber with
( 50 x50 cm) length and diameter respectively (2)
Vacuum pumps system ( rotary and turbo pumps)
, (3) High voltage Dc- power supply (4 kV), (4)
gas source. (5) Multimeters for discharging
voltage and current measurements (6) penning
and pirani heads and readers.

Plasma treatment process were performed for all
studied groups in two different periods (5 min and
10 min) except for control group no plasma
treatment were performed.

After plasma treatment the specimens were tested
for transverse strength using instron transverse
testing mechine (model 1195 with digital display
unit and chart drive) and for surface roughness
using profilometer device (surface roughness
tester, Tylor Hobson).

RESULTS

The effect of plasma treatment (argon gas) on
transver se strength of heat cure and light cure
acrylic specimens.

The mean distribution, standard deviation,
minimum and maximum values of the transverse
strength of two tested materias (heat-cure and
light cure) observed in table 1. In genera the
results of the transverse strength test revealed that
the highest mean value (60.48 N/mm2) was for
L.C.A. control group specimens, aso the control
group of H.C.A. specimens had the highest mean
vaue (24.53N/mm?), in this table two way
(ANOVA) test reveded a highly significant
difference (P>0.05) between all groups of the
same material while one way (ANOVA) showed a
highly significant difference (P<0.01) between
the two tested groups of H.CA. and L.C.A.
specimens.

Table 1: Mean distribution and ANOVA testsfor transverse strength (N/mm?2) of H.C.A. and
L.C.A. specimens

Two- way ANOVA test One-way
Studied groups [N |Mean| SD [Min|Max|P value between groups of ANOVA test
same material P value of all groups
Control |10/24.53|4.15|21.1|30.7
HCA| 5min P.T. [10/14.22|4.96| 9.4 |19.2 0.0001*
10min P.T.]10|13.64|1.47|12.2|15.4 0.0001*
Control |10]60.48|0.02|60.5/60.5 '
LCA|5min P.T. |10/42.48|2.56|40.3/46.1 0.0001*
10min P.T.|10[34.27/1.07|33.1|35.5

The effect of plasma treatment (argon gas) on
surface roughness of heat cure and light cure
acrylic specimens.

The mean distribution, standard deviation,
minimum and maximum values of the surface
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roughness for the experimental and control groups
of two tested materials (heat-cure and light cure)
were shown in table 2. In genera the results of
the surface roughness test for H.C.A. specimens
showed that control group specimens had the
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highest mean values (0.908um) while the samples
exposed to argon gas for 10 min had the lowest
mean values of surface roughness (0.350 um), on
the other hand for light cure specimens, control
group had the highest mean values (5.845 pm)
compared to 10min light cure group specimens
which had the lowest mean values (4.636 um).
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Also from this table two way (ANOVA) revealed
a highly significant difference (P>0.05) between
al groups of the same material, and one way
(ANOVA) showed a highly significant difference
between two test groups (P<0.01) H.C.A. and
L.C.A. specimens.

Table2: Mean distribution and ANOVA testsfor surface roughness (um) for H.C.A. and L.C.A.

specimens
Two- way ANOVA test
Studied groups |N|Mean| SD |Min|Max|P value beilween groups of Onealway ?NIPVA test
same material P value of all groups
Control ]10/0.908|0.102/0.76|1.00
HCA| 5min P.T. [10/0.762|0.045/0.71/0.82 0.0001*
10min P.T.|10/0.350{0.075|0.23|0.43 0.0001*
Control ]10/5.845|0.006|5.83|5.85 '
LCA|5min P.T. [10[5.557|0.092|5.45|5.66 0.0001*
10min P.T.|10/4.636|0.319|4.20|4.96

The effect of plasma treatment (argon gas) on
Candida adherence of heat cure and light cure
acrylic specimens.

The mean distribution, standard deviation,
minimum and maximum values of the Candida
adherence in experimental and control groups of
two tested materials (heat-cure and light cure)
were shown in table 3. Statistical anaysis
revedled that plasma treatment to H.C.A. and
L.C.A. specimens have remarkable effect on the
adhesion of Candida albicans to the surface of the
samples. The highest mean values (0.259) was

found for control samples while for H.C.A.
specimens exposed for 10min to plasma argon gas
had the lowest mean values of candida abicans
adherence (0.124), on the other hand for light cure
specimens, control group had the highest mean
values (1.095). Also from this table two way
(ANOVA) reveded a highly significant difference
(P<0.01) between all groups of the same material,
and one way (ANOVA) showed a highly
significant difference between the test groups
(P<0.01) for the H.C.A. and L.C.A. specimens.

Table 3: Mean valuesdistribution and ANOVA testsfor Candida adherenceto H.C.A. and
L.C.A. specimens

Two- way ANOVA test
Studied groups [N|Mean| SD |Min|Max|P value beilween groups of (?Dnealway?Nl?VA test
same material value of all groups
Control 110/0.2590.020|0.22|0.28
HCA| 5min P.T. [10/0.183]0.027/0.15|0.23 0.0001*
10min P.T.|10/0.124|0.012|0.11]/0.15 0.0001*
Control ]10{1.095|0.034/1.01(1.13 '
LCA|5min P.T. [10/0.946|0.014/0.92/0.97 0.0001*
10min P.T.|10]0.877]0.012/0.86]|0.89

Micr oscopical examination

The results of Candida adherence to acrylic
surfaces (heat and light cure acrylic) were
obtained from examining the sample surfaces
through optical light microscope and enumerating
the numbers of Candida that adhere to the surface
of the acrylic samples.

The number of Candida abicans cells on the
surfaces of heat cure acrylic control specimens
was higher than that on the surfaces of plasma
treated specimens (P<0.005). Also the number of
Candida albicans cells significantly decrease with
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increasing the time of plasma treatment from
5min to 10 min as shown in the microscopical
figures 1(A,B,C).

Also the number of Candida abicans cells on
the surfaces of light cure acrylic control
specimens was higher than that on the surfaces of
plasma treated specimens (P<0.005). Also the
number of Candida albicans cells significantly
decrease with increasing the time of plasma
treatment from 5min to 10 min as shown in the
microscopical figures2 (A,B,C).
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While more Candida abicans cells were
counted on the surface of light cure acrylic control
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specimens than that on the surfaces of heat cure
acrylic control specimens (P<0.005).

10min))

Figure 2: Optical microscopical picturefor light cure acrylic specimens ((A) control, (B) 5min,
(C) 10min))

Relation between surface
Candida adherence

The result of this study showed that there was a
correlation  between surface roughness and
Candida adherence in al studied groups, this
correlation was either weak or moderate
depending on the effect of surface roughness of
the specimens on Candida adherence. Also this
correlation was either direct or inverse depending
on the amount of Candida adherence to the
surfaces of the specimens. Table 4 shows the

roughness and

correlation  between surface roughness and
Candida adherence in which there was a weak
correlation between surface roughness and
amount of Candida adherence for al tested groups
for both types of materials except for 5 min
plasma treated heat cure acrylic specimens which
was moderate. Statisticaly there was no
significant difference between surface roughness
and Candida adhesion for all groups of both types
of materials except for 5min group of heat cure
acrylic specimens.

Table4: Correlation between surface roughness and Candida adher ence

surface roughness
X
Candida adherence
Heat cureacrylic | R -0.336
Control P 0.342 (NS)
5 minutes R -0.673"
P 0.033 (9
. R 0.044
10 minutes = 0.905 (NS)
Light cureacrylic | R -0.079
Control P 0.828 (NS)
5 minutes R -0.057
P 0.876 (NS)
. R -0.078
10 minutes = 0.831 (NS)

DISCUSSION

The effect of glow-discharge plasma on the
transverse (flexural) strength of two types of
denture base materials.

Restorative Dentistry
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Transverse strength or modulus of rupture is
obtained when aload is applied in the middle of a
beam supported at each end. Transverse strength
measurements are used to greater extent than
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either tensile or compressive strength; because,
this test more closely representing the type of
loading applied to a denture in the mouth since it
reflects the loading arrangement in clinical
practice ©.

The results of transverse strength test in this
study showed that heat cured acrylic control
specimens had lower transverse strength values
than light cure acrylic control specimens (highly
significant difference) and this result was in
agreement with"® who attributed their results to
the difference in their structural formula
(chemical composition),since the light cure
acrylic consist of micro fine amorphous silica
filler particles, the filler content is about 15% ,the
presence of fillers are thought to increase
mechanical properties of the material such as
transverse strength. While the results of © showed
that the transverse strength of light cure acrylic
resin is lower than that of heat cure acrylic resin,
the reason for this result might be due to the
presence of the large number of porositiesin this
material which could not be kept under pressure
during the polymerization process so common
defects and internal voids often result. Several
studies have been proposed that internal porosities
concentrated stresses in  the matrix and
contributed to the formation of micro cracks under
loading!**)

The results of the present study showed a
decrease in the transverse strength value for both
types of materids (H.C.A and L.CA.) after
plasma treatment i.e. there are significant
differences between control and plasma treated
specimens for 5min. and 10min., this decrease of
the transverse strength of both materials since Ar
gas might has a higgh etch rate and according to
the study of Zhang'*? which showed that during
the etching process by Ar gas, the plasma will
generate volatile etch products a room
temperature from the chemical reactions between
the elements of the material etched and the
reactive species generated by the plasma
Eventually the atoms of the shot element embed
themselves at or just below the surface of the
target, thus modifying the physical properties of
the target.

The results of transverse strength test for heat
cure acrylic specimens after 5 and 10 min
treatment time to plasma appeared a non
significant difference between 5 and 10 min
groups of specimens, this might be due to that, at
short exposure times Ar plasma seems to have
little effect on transverse strength of heat cure
acrylic specimens. While the results of transverse
strength test for light cure acrylic specimens
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showed statistical significant differences between
5 and 10 min treatment times.

There were high significant differences
between the specimens of two types of materials
after plasma treatment; this is related to the main
difference between the control groups of the two
materials (heat cure and light cure).

The effect of glow-discharge plasma on the
surface roughness of two types of denture base
materials.

Achieving a smooth surface with extremely
fine or no surface scratches has aways been a
prime objective for resin restoration. This is
because of biological consequence of plague
accumulation on rough surfaces ™.

The digital profilometer is a suitable device for
studying the surface roughness of restorative
materials, it gives quantitative measurement in
micron that can be evaluated and compared
statistically.

The results revealed that there were highly
significant differences between control specimens
of heat cure acrylic and their contrast of light cure
acrylic material, in which light cure specimens
had higher values of surface roughness. This
might be due to the chemical differences between
the two materials since the light cure material
chemically are more common with composite
materials than with the denture base resins. From
another point of view, when the fractured section
of cured (VLC) material examined under scanning
electron microscopy, spherical particles can be
seen protruding in some area and in others
spherical pits, which make it had rough surface as
it compared with heat cure acrylic resin @4,

Regarding the results of the effects of plasma
on the surface roughness of heat and light cure
acrylic specimens, it appeared that there was
decrease in the surface roughness of both
materials after treatment with plasma, this might
be due to, during the plasma treatment process;
glow discharge plasma is created by evacuating a
reaction chamber and then refilling it with a low-
pressure gas. The gas is then energized; the
energetic species in gas plasma include ions,
electrons, radicals, metastables, and photons *®.
Surfaces in contact with the gas plasma are
bombarded by these energetic species and their
energy is transferred from the plasma to the solid
leading to remove the peak and valey on the
surface of the specimens result in slight removing
of the surface particles which might lead to a
significant decrease in surface roughness. The
results of this study were in agreement with
previous studies who showed that these species
(ions, electrons, radicals, metastables, and photon)
are involved in the process of plasma treatment;
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they interact with the exposed surfaces causing
some chemical changes at the surface of the
materia. If the applied energies are higher than
the characteristic bonding energies of the
polymers, some parts of the surface can undergo
scisson reactions and form new bonding
configurations 51"

Statistically the results showed a significant
difference between 5 and 10 min plasma treated
time for both types of materials (heat cure and
light cure) denture base materials, this might be
attributed to that, argon plasma treatment
decreases surface roughness at short treatment
times and this reduction in surface roughness
increases continuously after longer time of
treatment ‘8.

There were high significant differences
between the same groups of different materials
(heat cure and light cure) after plasma treatment
process. This might be due to the main differences
between the control groups of the two materials.
The effect of glow-discharge plasma on
Candida adherence.

The initial attachment of Candida albicans on
the mucosal surface of the denture is essential in
the colonization and development of denture
stomatitis ™. The development of methods that
reduce the adherence of Candida to these surfaces
could be a significant step toward treatment and
prevention of denture stomatitis. Glow-discharge
plasma, atype of cold plasma, has been often used
as a method of surface modification; however, in
dentistry it has received little attention. In this
technique, gas temperature can remain as low as
room temperature—preserving the integrity of
polymer-based materials . This is of particular
importance for denture base acrylic resins, in
which increase temperature might cause
dimensional changes and hence the fitness of the
denture bases to the supporting tissues will be
affected Y. Glow-discharge technique may affect
the surfaces of acrylic resins in many ways,
including cleaning of organic or inorganic debris,
generating reactive and functional groups on the
surface layers without affecting their bulk
properties and making the surfaces more adherent
to specific cells and proteins depending on the
plasma atmosphere.

The results of this study revealed that there
were significant differences between control
specimens of heat cure acrylic and their contrast
of light cure acrylic material, in which light cure
specimens had a higher value of Candida
adherence to the surface of the specimens, which
might be due to their high value of surface
roughness.
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Adherence of Candida albicans to the surface
of heat cure denture base materials decrease after
plasma treatment, the same results obtained for
light cure acrylic specimens in which there was a
marked decrease in Candida adherence to the
surface of light cure acrylic denture base material.
Statigtically high significant differences were
found between different groups (control, 5 min,
and 10 min) for both types of denture base
materials.

The results of this study revealed that Ar
plasma treatment significantly reduced the yeast
adhesion. These results were in agreement with
Zamperini “? who found that Ar plasma
treatment showed promising potentia for
reducing the adherence of Candida albicans to
denture base resins (heat cure ), this might be due
to the movement of polar groups from the surface
to the polymer bulk. It has been reported that
surface-charged resins may alter the ionic
interaction between the denture base and Candida
spp. @?) Negatively charged resin surfaces
showed significantlgl lower levels of Candida than
the untreated ones .

While the results of this study were in
disagreement with the data reported by Yildirim
@) who have found higher counts of Candida
abicans in plasma treated surfaces than in the
unmodified control group.One possible reason for
this disagreement could be due to the difference in
the methodology in which oxygen gas were used
for plasma surface treatment at 50 or 100 W, for
15 min.

There were significant differences between the
same groups of different materials (heat cure and
light cure) after plasma treatment process, this
might be due to the main differences between the
control groups of the two materials.

The correlation between surface roughness and
Candida adherence.

Roughness has been considered as a factor that
affects the adhesion of Candida albicans to acrylic
denture base materias ®”. The results of the
present study showed statistically there was no
significant difference between surface roughness
and Candida adherence however, there were
various studies have found that an increase in

gér;‘gce roughness facilitated the yeast retention

In this study the results appeared that there
were a weak correlation between surface
roughness and Candida adhesion in all groups but
no sgnificant influence of roughness on
adherence of Candida albicans was verified, and
these results were in accordance with other studies
@139 This can be explained that specimens of
acrylic denture base materials with more surface
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roughness may serve as a reservoir, with surface
irregularities providing increased microorganism
retention and inducing adhesion of microorganism
(Candida and bacteria). The superficial defect
such as voids and micro cracks on surface were
possible sites for Candida adhesion °.
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The effect of different acidic environments on the apical
microleakage of different obturation techniques
(Anin vitro study)

Areg R. IbrahimB.D.S. @
Majida K. Al-Hashimi B.D.S. M.S. @

ABSTRACT

Background: Pulpal and apical inflammation or infection decreases tissue pH in the region surrounding the involved
tooth which might affect the sealing ability of different obturation systems. This study evaluate the apical
microleakage of three obturation techniques (lateral condensation of Gutta-percha/AH 26, Soft-Core gutta-
percha/AH 26 and lateral condensation of Resilon/Real Seal SE), when exposed to 7.3 6.5, 6.0 and 5.5 pH values.
Materials and method: One hundred and thirty two roots of freshly extracted teeth were selected. Teeth were
decoronated, working length was established and the roots were instrumented using a crown down technique with
ProTaper rotary files (SX-F3). The specimens were divided into three groups of 44 samples each. Group A: obturated
using lateral condensation of gutta percha and AH 26. Group B: obturated using soft-core and AH 26. Group C:
obturated using lateral condensation of Resilon and Real Seal SE. Each group was further subdivided into four
subgroups, 10 samples each, which were exposed to pH values of 7.2, 6.5, 6.0 and 5.5 respectively. Microleakage
was evaluated by longitudinal sectioning, and measurement of liner dye penetration.

Results: There was a non significant difference within each group regarding the different pH media. Both Soft-Core
and Resilon showed less apical microleakage than lateral condensation of gutta percha with a highly significant
difference in all the tested acidic media.

Conclusion: Resilon/Real Seal SE subgroups showed the least apical microleakage, however, it didn’t provide the
complete sealing claimed by the manufacturer.

Key words: Soft-Core. Resilon, Real Seal SE, pH of the periapical area, apical dye penetration. (J Bagh Coll Dentistry
2012; 24(Sp. Issue 2):18-24).

INTRODUCTION

Complete obturation of the root cana with an Many root canal sealers are currently being
inert filling material and creation of a fluid-tight used in combination with gutta-percha to fill the
seal are among the mgor goals of successful root canal system. Epoxy resin sealers such as AH
endodontic  treatment. Among  numerous 26 and AH plus have been used because of their
obturation techniques and filling materias reduced solubility, apical seal and micro-retention
available, gutta-percha continues to be the to root dentin . Self-etch primers have been used
material of choice, owin%; to its unique chemical for bonding to the root cana dentin, and as the
and physical properties Y. Lateral condensation epoxy resin seadlers do not copolymerize with
technique has proven to be a very popular methacrylate resin-based adhesives, a dual-
technique utilizing gutta-percha filling materid; curable methacrylate resin sealer (Epiphany,
however its ability to conform to the interna Pentron, Wallingford, CT) or (Rea Sed,
surfaces of the root canal has been questioned . SybronEndo, Orange, CA), was developed with a

Thermoplasticized obturation techniques were self-etch primer, and a new thermoplastic filled
introduced to improve the homogeneity and polymer (Resilon, Resilon Research LLC, USA),
surface adaptation of gutta-percha. One of these as an alternative to gutta-percha. Resilon contains
techniques involves the use of a metal or plastic dimethacrylates, which can bond to methacrylate-
carrier coated with a layer of gutta-percha that is based resin sealers, such as Epiphany ©.
heated, to permit thermoplasticized canal A new self-etch sealer (epiphany SE, Pentron,
obturation. The Soft-Core System ( CMS Wallingford, CT) or (ReaSeal SE, SybronEndo,
Dental, Copenhagen, Denmark) uses a similar Orange, CA) has evolved which eliminates the
strategy to achieve root canal obturation. The priming step and has been claimed to have similar
Soft-Core obturator consists of a plastic core sealing abilities as the original system. It has been
which is coated with thermoplastic alpha phase clamed that this system creates a mono-block
gutta-percha. It offers many advantages such as effect with the canal wall. Such a mono-block
the reduction in chair-side time and rapid set of eliminates the gaps associated with the core
the gutta percha ©. material and sealer, resists shrinkage and
(1) M.Sc. student, Department of Conservative Dentistry, College StrenthenS_ the r_OOt (6)' . . .

of Dentistry, University of Baghdad. Epidemiological studies of root-filled teeth in
(2) Professor, Department of Conservative Dentistry, College of various countries and different populations have

Dentistry, University of Baghdad.
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demonstrated the presence of apical periodontitis
in a relatively high proportion of these teeth,
which most of them are symptom-free . The pH
of the aspirated periapical periodontitis was found
to be acidic (6 to 7.3) in a study done by Nekoofar
et a in 2009®. Acidic pH may have an effect on
the properties of the dental materials, which are
routinely placed in environments that may be
inflamed or infected .

MATERIALSAND METHOD
Sample selection and preparation

One hundred and thirty two freshly extracted
upper and lower first molar teeth with mature
apices and semi straight roots were selected. The
criteria for teeth selection included a straight root
canal and a mature, centrally located patent apical
foramen, and roots that devoid of any resorption,
cracks and fractures by using an Illuminated
magnifying lens (X10) ©.

External soft tissue and debris were removed
using periodontal curette, then the teeth were
decoronated and the distal roots of the lower 1%
molar and the palatal roots of the upper 1% molars
were detached using a diamond disk bur. In order
to get aflat reference point for measurement and
to eliminate any variable in access preparation and
to facilitate a straight line access in the coronal
portion of the canal for both instrumentation and
obturation, roots were sectioned through a line
drown perpendicular to the Iong? axis of the tooth
at the cemento-enamel junction ®°.

All roots were stored in normal sdine. In
order to standardize the length of the root canals
involved in each experimenta group, the length of
al roots were measured and root segments
ranging from 13-16 mm were equally distributed
to the groups ™. The exact working length was
established by passing a size 10 or 15 stainless
steel file until it's tip was just out of the apical
foramen and then by subtracting 1 mm from the
measured length.

The roots were placed in an assembly made
of an acrylic block and a light body impression
material as seen in Figure (1.1 A). This procedure
would allow maximum simulation of the practiced
clinical condition in a norma endodontic
treatment especialy regarding the bony socket
with its periodontal ligament.

Instrumentation and irrigation

The canals were instrumented using a
crown-down technique with NiTi rotary ProTaper
files (Figure 1.1 B). Apical patency was
maintained throughout instrumentation using a
size 15 file ®@.  The sequence of ProTaper
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instruments used in the present investigation is
summarized in Table (1.1).

Figure 1.1: Roots placed in an assembly
made of an acrylic block and a light body
impression material (A), instrumentation
with rotary NiTi ProTaper system (B).
Table 1.1: Instrument sequence.

File : :

Sequence name Depth of insertion

1. S1 -6 mm of the working length

2. X -4 mm of the working length

3. S1 Full working length

4. S2 Full working length

5. F1 Full working length

6. F2 Full working length

7. F3 Full working length

All instruments were used in a low-torque
motor with torque control and a constant speed of
250 rpm. The instruments were inserted into the
root cana in a continuous in-and-out movement
and were never forced apically. Maximum effort
was made to take the files to length only one time
for no more than 1 second 2.

Irrigation was performed with 2 ml NaOCI
(2.5%) after each change in instrument size. The
smear layer was removed by rinsing with 2.0 ml
of 17% ethylene diamine tetraacetic acid (EDTA)
solution for 60 seconds . The root canal was
then flushed with 5 ml of distilled water and dried
with ProTaper F3 paper points.

Canal obturation

The specimens were divided into three
experimental groups of 44 samples each. Each
group had two positive and two negative control
samples.

Group A: 40 roots obturated using lateral
condensation of gutta perchaand AH 26 sedler.

A master gutta-percha cone size 30 taper .06 was
fitted to the working length with tug back.

The seder was introduced to the full
working length using a ProTaper F3 paper point
with simultaneous rotary movement in a counter
clock wise direction to coat the canal with a thin
layer of sealer. The master cone was coated with
the AH 26 sealer and gently seated to the working
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length. Lateral condensation was carried out using
accessory gutta-percha cones SO size 20 taper
0.02 with an endodontic finger spreader size 20 by
applying apical pressure (1-3 Kg) placed in the
first instance to within 1 mm of the working
length ™. The gutta-percha cones coated with
sealer were laterally condensed until they could
not be introduced more than 3 mm into the root
cana. Following obturation, the excess gutta-
percha was removed from the coronal cavity with
a warm instrument (excavator) and vertically
condensed with a straight endodontic plugger. The
remaining cavity was filled with a temporary
filling @519,

Group B: 40 roots obturated using Soft-Core and
AH 26 (carrier system). The size 30 Soft-Core
obturator was verified using the ‘Size Verifier'.
At first the oven was adjusted on the button H (for
regular heat obturators) and then heated (Soft-
Core regular needed 110°C to melt). The stopper
was adjusted to the premeasured working length
and the obturator was placed in its specific holein
the oven. While the obturator was heated, AH 26
sealer was mixed according to manufacturer’s
instruction and the cana wall was lightly coated
with the sealer using ProTaper F3 paper point.
When the oven indicated that the obturator was
ready with a beep sound and a green diode light,
the obturator was carefully removed from one of
the dlots in the top of the oven. The plasticized
Soft-Core was then inserted to the apical stop with
apical pressure. After the gutta-percha had been
cooled, the handle and insertion pin were removed
by atwisting motion. Any excess plastic core was
cut away with a small inverted cone bur and the
extra gutta-percha was trimmed away. The
remaining cavity was filled with a temporary
filling " 19,

Group C: 40 roots obturated using latera
condensation of Resilon and Real Seal SE. A size
30 taper .06 Resilon cone was fitted to the
working length with tug back. The dua syringe
(with mixing tip) was used to express the self-etch
root canal sealant onto the cement slab which was
then introduced to the canal on ProTaper F3 paper
point to coat the canal with a thin layer of sealer
according to manufacturer’s instruction. The
lateral condensation was made in the same
manner mentioned in the gutta percha group
(group A). Following obturation, the excess
Resilon was removed from the coronal cavity with
awarm instrument and vertically condensed with
finger plugger. The orifice was light cured for 40
seconds according to manufacturer’s instruction.
The remaining cavity was filled with a temporary
filling 19,

Restorative Dentistry

Vol. 24(Sp. I ssue 2), 2012

20

The effect of different

After obturation samples of all groups were
stored in an incubator for 48 hoursin a 37°C and
100 % relative humidity to ensure complete
setting of the sealer, then the roots were removed
from their assembly and each group was further
subdivided into four subgroups, 10 samples each
(1, 2, 3 and 4) which were exposed to (7.2, 6.5,
6.0 and 5.5 pH solutions) respectively.

Each group had two roots acting as positive
controls and two roots as negative controls. The
negative control roots were obturated and
completely coated with one layer of nails varnish
and two layers of sticky wax, while positive
controls where left uncoated and unobturated. All
experimental roots were coated with one layer of
nails varnish and two layers of sticky wax except
for the apical 3mm.

An ELIZA test micro-plate was used to
immerse about 7.5 mm of the root apicaly in the
freshly prepared acidic solutions according to
their subgroups, and the assembly was incubated
for two days. Indian ink was used as the leakage
indicator, and all samples including the positive
and negative controls were immersed in the ink
and then the assemblies were re-incubated for
another one week. At the end of this period, the
roots were removed from the ink and washed and
by using lacron carver the coating layers were
removed from the roots ™. Longitudina
sectioning was made using chisel and mallet
taking care to include the apical foramen in the
fracture line . The linear extent of dye
penetration from the apical end coronaly was
measured by means of stereomicroscope at (X40)
magnification with calibrated grid. Apical micro-
leakage was measured independently by two
evaluators one of them not aware of the obturation
technique used and the average of the two
measurement of each sample was considered for
statistical analysis “*%2.

‘-{ i
-Il: i g
m . Graup A

Figure 1.3: Dye penetration in samples
of the experimental groups. (Group A)
lateral condensation GP/AH 26, (Group
B) Soft-Core/AH 26, (Group C) lateral
condensation Resilon/Real Seal SE.
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MpH. 7.2
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BpH. 5.5

Mean values of

Figure 1.2
microleakage in mm with the highest and
lowest mean valuesin all tested subgroups.

apical

Statistical analysis of the data was done
using the analysis of variance (ANOVA). The
results showed that there was no statistical
significant difference within each group regarding
different pH media (P 0.05). ANOVA test was
a so done between groups A, B and C to establish
the difference in microleakage among the
different obturation techniques. It showed a highly
statistical significant difference (p <0.01).

Student’s t-test was performed between
subgroups that were subjected to the same acidic
environments. The results of this test revealed a
highly significant difference between all
subgroups of both Soft-Core and Resilon with al
subgroups of gutta percha (lateral condensation);
this result was constant in all the tested acidic
media, while a non significant difference was
observed between all sub groups of Soft-Core and
Resilon in al the tested acidic media.

DISCUSSION

In the current study, sodium hypochlorite
was not used as the final irrigation solution since
it might result in reduced resin bond strengths 2.
EDTA (17%) was used as the fina irrigation to
remove the smear layer which may improve the
apical seal ®). The Soft-Core System (a carrier
system that consists of a Thermoplasticized apha
phase gutta-percha coating a plastic carrier) was
evauated in this study since it was introduced to
improve the homogeneity and surface adaptation
of gutta-percha ®. AH26, an epoxy resin sealer,
was combined with gutta-percha obturated groups
in this study, because it performed better than
quite a lot of sealer types ® % and AH 26 (an
improved epoxy resin sealer in the AH series) 9.
The second generation of the Resilon/ Epiphany
obturation system (an aternative system that
offers the promise of adhesion to dentine)
replaced the original sealer and primer with the
self-etch Real Seal SE, that's why Reslon
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combined with Real Seal SE was used in this
study to evaluate the benefit of this self-etch dual-
cure, hydrophilic resin sedler that omitted the
separate priming step 7.

However the canals were instrumented with
the ProTaper system, obturation was not made
with ProTaper gutta-percha points because the
Resilon core material is available only in tapers
0.02, 0.04 and 0.06 ®. And since the last
instrumentation file used was F3 which have a DO
diameter and apical taper of 30/0.09, and a
decreasing percentage taper from D4 to D14 ©°.
In order to obtain maximum geometrical apical
fitness, the greatest taper of Resilon cones
available (size 30/0.06 taper) were used in this
study, and for standardization reasons gutta-
percha cones with the same geometry were
utilized. Since the pH of the periapica
periodontitis was found to be acidic ranging from
6 to 7.3®, the obturated roots in the current study
were subjected to solutions ranging from a neutral
pH value of (7.2) to an increased acidity of (5.5).

Comparison between the different acidic media

in each group

Statistical analysis of the data showed a non
significant difference within each group regarding
different pH media.

Since, to our knowledge, thisisthe first time
to assess the effect of an increased acidity on the
apical microleakage encountered in obturation, it
is of benefit to compare our results with other
studies that evaluated the effect of decreased pH
on dental materials. The effect of an acidic
environment (pH 5) was found to be of a non
significant difference on the microleakage of
various root-end filling materials in two in vitro
studies Y which is the same conclusion drawn
by the current study regarding the obturation
materials.

However the dtatistics reveded a non
significant difference, the data showed an increase
in dye penetration with the decreased pH but to a
mild extent. This mild effect can be hypothesized
in two ways.

1. Short exposure time (48 hours) which might
reflect the mild effect.

2. The use of resin sealers (AH26, Real Seal SE)
which have a relatively short setting time and
low solubility in agueous solutions ** 32
which might explain the mild effected of the
acidic solutions on these resin sedlers.

Lateral condensation of (Gutta-Percha +

AH26) versus (Resilon + Real Seal SE)
Student’s t-test revealed a highly significant

difference between all subgroups of Resilon +
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Real Seal SE with al subgroups of gutta percha +
AH 26. These results were in agreement with
many studies that compared the same materias
using the same dye penetration methodology ©*
*) and the microbial leakage and fluid filtration
methods @ %3 and when comparing Resilon
with %uttacpercha and the other AH sedler (AH
plus) 2.

Excellent sealing capability of Resilon may
be attributed to the “mono-block™ which is created
by the Resilon filling material being closely
adapted to the Epiphany sealer and in turn the
Epiphany sealer adhering to the dentin walls. In
contrast, the high-power SEM micrograph showed
how the gutta-perchafilling pulled away from the
AH 26 seder, whereas the resin tags held the
sealer against the dentin wall which created a gap
between gutta-percha and sealer forming an
avenue for microleakage .

The obtained results could be related to the
type of sealer used, since Epiphany performed
better than both of the epoxy resin sealers (AH26,
AH plus) which could be explained by the inferior
adaptation and penetration ability of gutta-percha
with AH26 and AH plus across the root canal 9.
In addition AH26 is hand-mixed and the
formation of voids is a common finding which
might explain the increased leakage “?.

The results of this study disagree with
studies that either showed a non significant
difference or proved better results in gutta-percha
(19, 41, 42, 43)

Shemesh et a concluded  that
Resilon/Epiphany had more glucose penetration
than gutta-perchaand AH 26 “Y; while equivalent
apical leakage of Resilon/Epiphany and gutta-
percha/AH Plus sealed roots was also shown by
Biggs et d using a silver nitrate microleakage
study “?; however the smear layer was not
removed in their study compared to our study
since Cobankara et a showed a significant
decrease in leakage when the smear layer was
removed “4.

Paque” & Sirtes in 2007 showed that roots
filled with Resilon/Epiphany allowed significantly
more fluid movement when compared to gutta-
percha/AH plus after 16 months (long-term)
compared with the immediate measurement in
which they allowed relatively less fluid movement
19 However these results disagree with our study
in long term but still it agrees with our results in
the short term, since (in the long term) the
susceptibility of a polycaprolactone-based root
canal filling material to degradation can be an
important factor . Oliveira et al, in 2011, used
bacterial leakage and found that Epiphany SE had
intermediate results in contrast to AH Plus which
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had the least leskage “¥. The cause of

disagreement in all of the previously mentioned
studies could be attributed to the differing
methodologies applied in instrumentation and
obturation and to the microleakage testing
methods that were not used in the present study.

Lateral condensation of (Gutta-percha +
AH26) versus carrier coated gutta-percha
(Soft-Core + AH26)

Soft-Core showed less apical microleakage
than lateral condensation in al subgroups with
high significant difference. This was in
agreement with two in vitro studies @ that used
different techniques to measure microleakage
(computerized fluid filtration meter and dye
infiltration ratio in horizontal cross sectioning
respectively, while the same results was reached
by Nema, who utilized the same dye penetration
method 9.

These results can be explained either by the
use of heat softened GP that created a better
homogenous mass with less voids and better
adaptation of the GP to the canal wall “®, or by
the sealer content since Gencoglu, in 2003,
established that Soft Core technique had more
gutta-percha content than lateral condensation
technique and that higher sealer content might
lead to higher leakage amounts, since endodontic
sealers are soluble materials and the shrinkage
may result in Jootential leakage pathways in root
candl fillings “7.

The results of this study disagree with two in
vitro studies > 2 that used dye penetration and
fluid filtration respectively. This might be
explained by the differing instrumentation and
obturation techniques, since the root canals were
prepared using Gates Glidden/step-back technique
without removing the smear layer in contrast to
NiTi ProTaper files and smear layer remova in
the current study, also AH 26 was sparingly
introduced into the coronal third of each canal
using the rotary paste filler while in our study a
thin layer of sealer was introduced to the full
working length using a paper point according to
manufacturer’ s instruction.

Lateral condensation of (Resilon + Real Seal
SE) versus carrier coated gutta-percha (Soft-
Core + AH26)

A non significant difference was observed
between these two obturation techniques, still they
showed a highly significant difference when
compared to lateral condensation of gutta-percha.

It should be noticed that both of the
obturation techniques didn't prevent apica
microleakage completely, which can be attributed
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in case of Resilon to the polymerization shrinkage

and failure to generate a complete mono-block
without gaps when examined under SEM &,

whilein case of Soft-Core it could be attributed to

H}f thermal shrinkage of the softened gutta-percha

Within the circumstances of this in vitro
study the following conclusions could be
withdrawn:

. The increased pH did not affect the apical
microleakage of the examined obturation
techniques.

. Both lateral condensation of Resilon/Real Seal
SE and Soft-Core/AH 26 provided less
microleakage when compared to the lateral
condensation of gutta-percha/AH 26.

. Lateral condensation of Resilon/Real Sea SE
showed the least apical microleakage, however,
it didn't provide the complete sealing claimed
by the manufacturer.
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Effect of thermocycling on some mechanical properties of
polyamide hypoaller genic dentur e base material
(compar ative study)
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ABSTRACT

Background: Hypoallergenic denture base material became recently the most attractive option due to their use as
alternative to poly methyl methacrylate in hypersensitive patients. The study of the effects of thermocycling on the
mechanical properties is very important, as it is beneficial for clinical purposes.

Materials and methods: One hundred and sixty specimens were prepared according to manufacturer's instructions
and they were divided into two groups: Valplast and Vertex as a control group (eighty specimens for each), twenty
specimens from each material were used to test each of property. They were either thermocycled or not
thermocycled (n = 10).

Results: There was significant difference between polyamide and conventional heat cured acrylic in the four tested
properties. Furthermore, thermocycling significantly decreased the flexural strength of both polyamide and the heat
cured acrylic and it significantly increased the tensile strength and hardness of both tested materials. Thermocycling
did not significantly affect the impact strength of both materials.

Conclusions: Vertex showed higher values of flexural strength than Valplast, flexural strength of both materials
decreased post-thermocycling. Although the flexural strength of valplast was relatively low, it demonstrated greater
impact strength than Vertex, impact strength of both tested materials was not affected by thermocycling. The tensile
strength of Vertex was more than Valplast, for both materials tensile strength increased after thermocycling. The
hardness of Vertex was higher than that of Valplast, both materials' hardness increased after thermocycling.
Keywords: polyamide, thermocycling, flexural, impact, tensile strength, and hardness. (J Bagh Coll Dentistry 2012;
24(Sp. Issue 2):25-30).

INTRODUCTION Some new types of hypoallergenic denture

Poly methyl methacrylate (PMMA) resin has ~ Dase resin, such as polyamide (Pg) which is
been widely used as adenture base material dueto ~ COMPosed of monomers of higher molecular
its desirable properties of excellent esthetics, weight than methyl metha(:rylateT or oligomers .
ability to repair and simple processing technique These monomers are trapped into the poI%ﬁ?er
12 structure and their release should be minimal

Since the Pais still at an experimental stage it
was felt that an evaluation of its mechanical
properties may facilitate its further refinement.
With regard to PA denture base resins, previous
researchers such as ®'*™ studied some physical
and mechanical properties (like flexura strength,
modulus of elasticity, colour stability, solubility,
sorption, surface roughness and impact strength).

Poly methyl methacrylate denture base has
dominated the market for more than 50 years .
Conversely some disadvantages have also been
described, hypersensitivity to methyl methacrylate
and allergic reaction to residua monomer have
been reported “°. Due to the general increase in
patients with allergy, dentists are confronted with
more patients with allergic reaction to the classic ) y ) X
PMMA denture base material ©”. To overcome Despite these studies, little is known about the

the allergy problem, other denture base materials, mechanical properties of Pa after thermocycling
including methyl methacrylate (MMA) free as one of artificial ageing process. The eff.ect of
materials, have been introduced. The PMMA has thermal shock on the mechanical properties of

presumably been replaced by hypoallergenic injection molded thermoplastic denture base
denture base materials ©. resins is beneficia for clinical purposes, but

The recent developments in the field of presently, there is insufficient information about

science of dental materials and polymer it, ) o . .

technology enabled us to overcome some of the During mastication, the oral cavity gets in
drawbacks of PMMA by improvement and contact \_/v_lth food at different temperatures. The
development of newer and more novel forms of most critical effect of temperature is due to

denture base resins. Hypoallergenic denture resin ch_ewing of hot food and drinking of cold fluid,
isone such invention ©. this temperature changes may affect the

(1) M.Sc. student, department of prosthodontics, College of mechanical propertleSOf denture base, so Dootz et

dentistry, University of Baghdad. a ™ and Hekimoglu and Anil “” have shown
(2) Professor, department of prosthodontics, College of Dentistry,
University of Baghdad
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that material ageing can dramatically affect the
physical and mechanical properties.

Mechanical properties are very important to be
measured after ageing process because acrylic
resin removable dentures are susceptible to
fracture after periods of clinical use. In a survey
prevalence of fractured dentures found that 68%
of dentures were broken within 3 years of their
fabrication ™. Information about the mechanical
properties of acrylic materials could help in the
understanding and improvement of denture
fractures 9.

MATERIALSAND METHODS

One hundred and sixty specimens (eighty
specimens for each material) were prepared. Forty
specimens from each material were subjected to
thermocycling as an artificial ageing process, and
forty specimens from each materia were not
subjected to thermocycling as control group. Forty
specimens used for the following tests (flexural
strength, impact strength, tensile strength and
surface hardness) ten specimens for Pa and ten
specimens for heat cured acrylic resin (Hca) were
evauated for differences in means for each test
with and without thermocycling.

Plastic patterns were prepared with the
following dimensions:

A- Specimens for flexural strength  test:
Rectangular shape, (65x10x2.5mm), the flexural
strength test is a part of ANSI/ADA specification
no.12 (I1SO 1567) for denture base resin.
B- Specimens for impact strength  test:
Rectangular shape, (80x10x4mm), for charpy
impact strength, 1SO standard 179-1:2000 were
followed.
C- Specimens for tensile strength test: Flat
dumbbell shape, (16x1mm length, 3+0.2mm
width, and 2+0.2mm thickness at the paralel
segments). The tensile strength test was conducted
according to 1SO 527:1993.
D- Specimens for surface hardness. Disc shape,
25mm in diameter and 2mm in thickness
according to ANSI/ADA specification no.17.
Preparation for Hca Specimens

The plastic patterns were inserted in the lower
half of flask, care was taken that only one half of
the pattern thickness was embedded in the stone,
where the plastic patterns were placed, sufficient
distance between them and aso from the walls of
the flask was kept, after setting of the stone the
patterns and the stone were painted with
separating medium and the counter part of the
flask was then assembled and another mix of
denta stone was poured to complete flasking, the
flask was opened and the plastic patterns were
Restorative Dentistry
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removed carefully, and the stone molds were ready
for packing. The polymer/monomer in ratio of
2.3g/1ml according to manufacturer's
recommendation was thoroughly mixed. Once the
mixture reached the dough stage, it was kneaded
thoroughly to make homogeneous dough.

The dough was then packed into the mold with
slow pressure, final closure was done under a
hydraulic press at (100 KPs/cm?) to ensure even
flow of the material within the mold. After the
final closure, the flask was left in the clamp for 30
minutes at room temperature to alow proper
penetration of the monomer into the polymer
beads, even flow of the material, and outward flow
of excess material .

Curing was carried out by placing the clamped
flask in the water bath and processed by short
curing cycle (90 minutes at 74°C followed by 30
minutes a 100°C) according to (ADA
specification No.12: 1999) for curing acrylic
denture base material. Then the flask was left on
bench to cool slowly before deflasking, and then
the specimens were removed from the mold. Any
specimens had faults or defects should be
discarded, then finishing and polishing of HCA
specimens as usual manner.

Preparation for Pa Specimens

The lower half of flask was prepared as for heat
cured acrylic specimens, but a wax sprues were
fabricated onto the plastic patterns before filling
the upper half with stone. After setting of stone of
upper half, wax elimination was done in the
boiling water bath for 5 minutes, according to
manufacturer's  recommendations  for  Pa
specimens. The flask was opened for removing the
plastic patterns and let the stone mold to dry to get
rid of moisture.

Capsule was placed in cylindrical metal seeve
and this sleeve was placed in the metal ring heater
of the injection machine for 12 min., and when the
temperature reached 288°C the ring alarmed that
the Pa was ready to be injected under pressure 1.0
MPa. 9. Meanwhile, the Pa flask was closed and
screwed tightly in its specially designed clamp and
placed in hot oven at 75°C for 12 min. All these
steps carried out according to manufacturer's
recommendations. Once the ring was heard,
screwing of the press arm quickly till the spring
was completely compressed, the Pa flowed into
the mold, the pressure was kept for 15 seconds,
then relieved and clamped flask was taken out of
the machine and left to cool at the bench before
deflasking, then the samples finished and polished
as manufacturer recommended.
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Thermocycling of the Specimens

Thermocycling was carried out by soaking the
specimens aternatively into (5°C and 55°C) +2°C
water bath chambers with 14 sec. dwelling time at
each temperature and 1 sec. transition time.

The specimens were  submitted to
thermocycling for continuous 30 hrs, in 1hr the
specimens were submitted to 120 cycles and this
effectively ensured that each specimen was
exposed to 3600 cycles.

M echanical Tests

The specimens were tested for transverse
strength with a three point bending test using the
universal testing machine at 50mm span length.

Charpy impact tester machine (pendulum) was
used. The bar of the material was supported as a
beam and struck in the middle with weighted
swinging pendulum.

An instron testing machine was used to measure
the tensile strength of the specimens. All
specimens were placed under tension until failure
in a unilateral testing machine at a cross-head
speed of Imm/min. for acrylic and 25 mm/min. for
polyamide until fracture®?,

Surface hardness testing was conducted by
using stainless steel cone indenter of (5 mm in
diameter) which attached to universal testing
machine and subjected to 123 N, the indenter was
remained in contact with each specimen tested for
a fixed time of 30 seconds that made indentation
@) after that it was removed and the indentation
diameter was immediately measured after each
indentation by travelling microscope.

RESULTS
Flexural Strength Test

The results indicated very clear and highly
significant difference between mean of the flexura
strength for Hca and Pa both with and without
thermocycling; the higher mean values were for
Hca;, both with and without thermocycling. The
highess mean value was for Hca without
thermocycling (129.48 MPa.). The lowest mean
vaue was for Pa with thermocycling (45.84
MPa.). The flexura strength of Hca and Pa
decreased after thermocycling. The t-test between
different experimental groups indicated a highly
significant difference between with and without
thermocycling groups for both tested materids;
table1 and 2.
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Table 1. t-test of flexural strength between
with and without ther mocycling groups for
the same material

. Group difference
Mat | Thermo-cyding = oo T b value Sig.
Hea [—Withouwt 111 49 | p<g.01 | HS
with
without
PA with 471 P<0.01 | HS

Table 2: t-test of flexural strength between
Hca and Pa with and without ther mocycling

Thermo-cvdlin M at Group difference
yeing t-test | P-value | Sig.
. Hca
without Pa 32.62 | P<0.01 | HS
with ':,‘;a 24.98 | P<0.01 | HS

Impact Strength Test

The results indicated very clear and highly
significant differences between means of the
impact strength for Hca and Pa both with and
without thermocycling; the higher mean value was
for Pa; both with and without thermocycling. The
highest mean value was for Pa with thermocycling
(41.00 KJ/m?). The lowest mean value was for
Hca without thermocycling (9.33 KJ/m?2). In both
materials the impact strength was not significantly
influenced by thermocycling. The t-test between
different experimental groups indicated no
significant difference between with and without
thermocycling groups for both tested materials;
table 3 and 4.

Table 3: t-test of impact strength between
with and without ther mocycling groups for
the same material

. Group difference

Mat | Thermo-cycling t-test | P-value | Sig.

Hea Without -1.52 | P>0.05 | NS
with

oa without -0.69 | P>0.05 | NS
with

Table 4: t-test of impact strength between
Hca and Pawith and without thermocycling.

Thermo-cvdlin Mat Group difference
cyeing t-test | P-value | Sig.
Without '}',‘;a 11720 | P<0.01 | HS
With '}',‘;a 2273 | P<0.01 | HS
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Tensile Strength Test

The results indicated very clear and highly
significant differences between means of the
tensile strength for Hca and Pa both with and
without thermocycling; the higher mean value was
for Heca; both with and without thermocycling.
The highest mean value was for Hca with
thermocycling (67.06 MPa.). The lowest mean
value was for Pa without thermocycling (33.44
MPa.). In both materiads the tensile strength
increased after thermocycling.

The t-test between different experimenta
groups indicated a highly significant difference
between with and without thermocycling group for
both tested materias; table (5) and (6).

Table5: t-test of tensile strength between
with and without ther mocycling groups for
the same material

) Group difference

Mat | Thermo-cycling 5= T pvalue Sig.

Hea wnhout 2179 | P<0.01 | HS
with

Pa wnhout 525 | P<0.01 | HS
with

Table6: t-test of tensile strength between
Hca and Pawith and without ther mocycling.

Thermo-cvdlin M at Group difference
yeing t-test | P-value | Sig.
. Hca
without Pa 25.99 | P<0.01 | HS
with ':,‘;a 3631 | P<0.01 | HS

Brinell Hardness Test

The results indicated very clear and highly
significant differences between means of the
hardness for Hca and Pa both with and without
thermocycling; the higher mean value was for
Hca;, both with and without thermocycling. The
highess mean value was for Hca with
thermocycling (7.92 kg/mm?). The lowest mean
value was for Pa without thermocycling (3.35
kg/mm?). In both materials the hardness increased
after thermocycling.

Table 7: t-test of Brinell har dness between
with and without ther mocycling groups for
the same material

] Group difference

Mat | Thermo-cydling =T 1o Sig.
Without

Hca With -8.79 | P<0.01 | HS
Without

Pa e -8.59 | P<0.01 | HS
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The t-test between different experimental
groups indicated a highly significant difference
between with and without thermocycling groups
for both tested materials (table 7, 8).

Table 8: t-test of Brinell hardness between
Hca and Pawith and without
thermocycling.

Group difference
Mat t-test | P-value | Sig.

20.79 | P<0.01 | HS

Thermo-cycling

Hca
Pa
Hca
Pa

without

with

DISCUSSION
Flexural Strength

The Hca flexural strength was significantly
higher than that of Pa. The difference is related to
the strength and numbers of primary and
secondary bonds ®@. Furthermore, the low
flexural strength of Pa might be related to its
polymerization process during synthesis®?, which
is condensation polymerization, while it is
addition polymerization for heat cured acrylic
@29 - OBrien “ explained the high flexural
strength of Hca as it is cross linked, while Pa is
not cross linked polymer, so the difference is
related to the presence of crosslinking agent in the
polymer structure, athough Powers and
Sakaguchi ® stated the cross linking agent has
little effect on the transverse and hardness
properties of polymers.

After thermocycling the flexura strength
decreased in Hca, thermocycling and water
immersion lead to leach out of Jolasticizers and
acrylic material became brittle ®%" this brittleness
was clearly demonstrated in the fracture behavior
of the specimens, al the specimens were broken
with a sharp line fracture, exhibiting typical brittle
fracture behavior that is characterized by lack of
distortion of the broken parts ®®.

Flexural strength of Pa was decreased after
thermocycling. Thermal stressis created as aresult
of the varying amount of thermal expansions and
contractions during thermocycling, this caused
static fatigue which affected the Pa flexural
properties .

Impact Strength

Pa showed significantly higher impact strength
than Hca. Pa structure is based primarily on
aliphatic chains . The backbone of Pa is regular
and symmetrical, so forms ver}/ good resistance to
shock and repeating stress ®V. Porosities of Hca
more than that of Pa denture base material, this
comes from presence of residual monomer and its
evaporation leads to formation of these porosities,

1580 | P<0.01 | HS
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al so the compression packing of Hcaleads to more
!oorosm&e than injection molding processing of Pa

Pa contains flexible agents in its composition,
so it absorbs more energy to fracture %

The impact strength of Hca was not
significantly changed by thermocycling. Although
thermocycling may lead to further polymerization,
because the surface of specimens affected by this
continuous polymerization more than the deep
bulk of them, so this might explain why the
hardness of Hca was increased but the impact
strength was not affected &

The impact strength of Pawas not significantly
affected by thermocycling; because the monomer
of Pais oligomer so it is trapped into the polymer
structure, so its release into water would be
minimal %

Tensile strength

The Hca tensile strength was significantly
higher than that of Pa. This difference might be
due to the difference between these two polymers
in the process of polymerization ™. The
difference is dso related to the strength and
numbers of primary bonds “?. the higher tensile
strength of Hca could be attrlbuted to |ts hlgh
molecular weight linear polymer molecules®*

After thermocycling the tensile strength of Hca
was significantly increased. The leaching out of
the residual monomer, plasticizer could result in
increasing  tensile  strength  ©**®. Further
polymerization may occur |n the acrylic specimens
submitted to thermocycling ©

After thermocycling the tensle strength of Pa
was increased. The complete polymerization of Pa
specimens submitted to heat ener?y during the
experiment is probably the reason (o
Indentation Hardness

The Hca hardness was sgnlflcantly higher than
that of Pa, Goiato et a explalned that as the
conventional resin based on poly methyl
methacrylate does not have flexible agents in its
composition, so it has more resistance to
penetration of the indenter.

Hardness was increased in Hca after
thermocycling. This might be due to further
polymerization, by thermocycling ©****)_ |each
out of monomer and other soluble Components by
diffusion from the polymer ®*%39 | each out of
external plasticizers that resulting in the hardening
of the Hca ™).

After thermocycling the hardness of Pa was
significantly increased, this might be related to
further polymerization and their submission to
heat energy during the experiment
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| nfluence of high expansion dental stone and teeth on the
adaptation of maxillary complete denture base

Ghasag Abdullah Mahmood, B.D.S. )
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ABSTRACT

Background: The aim of this study was to verify the influence of high expansion dental stone and teeth on the
adaptation of maxillary complete dentures.

Materials and Methods: Maxillary complete dentures/bases were processed on type lll dental stone and high
expansion dental stone casts. The gap-space between the acrylic denture base and the cast in the posterior palatal
seal area was measured by using dino-lite digital microscope. A comparison was made between G1 and G2, G3
and G4 to evaluate the influence of dental stone on the adaptation accuracy and another comparison between
G1 and G3, G2 and G4 was made to evaluate the influence of teeth on the adaptation accuracy of maxillary
complete denture.

Results: Statistical analysis of the data revealed that the fithess of maxillary complete denture base was significantly
improved in some points with high expansion dental stone compared to dental stone type Il and the presence of
teeth reduced the gap-space in the posterior palatal seal area when dentures with teeth were compared with
denture bases without teeth (p<0.05).

Conclusions: Using the high expansion dental stone and presence of teeth would influence the adaptation
accuracy of denture base which in turn would improve the quality of the dentures.

Key words: High expansion dental stone, Gap-space, Adaptation accuracy. (J Bagh Coll Dentistry 2012; 24(Sp. Issue
2):31-35).

INTRODUCTION

Since the introduction of acrylic resin as a
denture base material in 1937, its use has become
almost universal ®. The dimensional changes that
occur during the processing of these materials,
however, still continue to concern the practitioner
seeking an accurate denture base “?. Dimensional

However, polymerization shrinkage of the
resin and distortion of the denture base due to
thermal stress is virtually unavoidable during the
processing of dentures.

These adverse effects cause movement of the
artificial teeth position and increase the gap

changes during processing have been reported as between the denture base and underlying mucosa,

resulting from the resin itsalf as well as the resulting in an ill-fitting denture “Y. It was
accompanying manipul ative procedures 2. suggested that an accurate fitting is a key factor in

Upon polymerizing, these poly (methyl the phys:(%tl mechanisms of complete denture
methacrylate) resins exhibit a 0.2% to 0.5% linear retention ™. _
polymerization shrinkage. A similar degree of The current study was carried out to assess the
linear expansion should occur because of water ~ €ffect of the high expansion dental stone (dental
sorption ©. Therefore, it would appear that these stone type V) and teeth on the adaptation accuracy
two opposing processes would balance each other of the maxillary denture base at the posterior
and would result in an accurately fitting base. palatel seal area.
However, clinical experience and research

findings indicate that this does not occur. Linear MATERIAL AND METHODS

shrinkage is actually greater than linear expansion Silicon duplication materia (16), dental stone

. The expansion of dentures after storage in type 111, high expansion dental stone (dental stone

water at room temperature for one week failed to type V), denta plaster, heat cure acrylic resin

compensate for the initial processing shrinkage ©. powder and liquid, bioacryl plates (2mm

The dentures remained dimensionally stable even thickness), articulator (Hanau), biostar machine,

after storagein water for eight months ©. electronic scale, flask, clamp, hydraulic press,
A long-established method for denture vibrator, water bath, cutting saw device and Dino-

processing for acrylic polymer is a closed-flask Lite digital microscope, were some of the material

compressing molding with heat activation in a used in this study.

water bath for resin polymerization ®©. Sample grouping:

(1) M.Sc. student, department of prosthodontics, College of The study involved 40 samples (maxillary

dentistry, University of Baghdad. _ complete denture/base) grouped as following:

(2) Assistant Professor, department of prosthodontics, College of Group 1 (Gl): denture base without teeth

Dentistry, University of Baghdad.
processed on type |11 dental stone cast.
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Group 2 (G2): denture base without teeth
processed on type V dental stone cast.

Group 3 (G3): denture base with teeth
processed on type 111 dental stone cast.

Group 4 (G4): denture base with teeth
processed on type V dental stone cast.

Each group included 10 samples.

Maxillary cast mold preparation:

A maxillary edentulous cast of medium depth
palate was sealed on the base of a container which
was aready placed on the vibrator. The silicon
duplication material was mixed (1:1) and poured
gradually in 45° angle into the container to avoid
air bubble entrapment. After complete setting of
the silicone, the mold was removed from the
container. This mold was used to pour 40 casts;
20 casts poured with type 111 dental stone while
the other 20 casts poured with type V denta
stone.

Conventional  denture
(denture base with teeth):

A cast with its record base which was made
from a biostar sheet was used to construct the
occlusion rim. Both width of the occluding
surfaces and the contour of the arch form of the
occlusion rim were established to facilitate the
arrangement of the artificial teeth. The maxillary
cast along with its occlusion rim was mounted on
the articulator and a plate was used to assemble
the lower occlusion rim. Once the cast was
mounted on the articulator, the teeth were set on
the occlusion rim which provided reliable guides
for the placement of the teeth. After completing
teeth arrangement, wax sprues were made and
waxed on each side on the maxillary tuberosities.
Then the cast was glued to the base of a container
which was aready on the vibrator; the biostar
denture base was sedled to the cast by waxing.
Silicone duplication material was mixed (1:1) and
poured gradually in 45° angle into the container
which was aready placed on the vibrator. After
complete set, the set mold was removed from the
container, the cast and the wax sprues were
removed as well and a cutter was used to remove
the excess of the duplication material.

Duplication of maxillary complete waxed
denture (with teeth):

Wax sheet was cut into pieces and heated by
using burner; meanwhile, artificial teeth were
inserted into their holes in the mold and the cast
was adapted onto the mold. The wax was poured
from one hole until the wax was spilled out from
the other hole. After waiting for an hour, the cast
was removed from the mold. The sprues were
removed and carved. Group 3 and 4 were
duplicated by using this mold.

mold  preparation
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Record base preparation:

The record base was prepared by using a
biostar machine. This was done to all samples in
both, group 1 and 2, to ensure even thickness for
the samples.

Flask preparation and wax elimination:

The cast with the record base was flasked in
the lower part of a traditional brass flask with
(50/50) plaster/stone mixture ™. A separating
medium was applied to the investment and
allowed to dry, and then the upper part of the flask
was assembled and filled with the same
plaster/stone mixture ratio. After 1 hour, the flask
was placed in boiling water for 10 minutes for
wax elimination. The flask parts were separated,
the record bases were removed, and a layer of
separating medium of fixed volume about 1 ml
was applied on the surface of the investment
material and cast.

Packing and curing the acrylic:

Poly (methyl methacrylate) dough was used
for packing with a monomer/polymer ratio of
(2:3) by volume according to the manufacturer
instruction. Each two flasks were placed in a
clamp after afina pressing in the hydraulic press
under the load of 100 Bar for 5 minutes. The
flasks were immersed in water a room
temperature, heated up to 100 °C, left in the
boiling water for 30 minutes according to the
manufacturer instructions.

De-flasking and Sectioning:

The flasks were removed from the water bath
and allowed to bench cool for 3 hours before the
casts were de-flasked with their corresponding
dentures on and sectioned. While de-flasking,
great deal of attention was made to avoid
separating the denture from its corresponding cast
because once the denture is removed from the
gypsum cast on which it has been cured, the
denture, when it is replaced on it, will not fit it.
The denture/base casts were transversely
sectioned 2 mm posterior to the fovia palatinae
@9 After determining the cutting line, each
denture/base-cast set was positioned in the sawing
device. The cutting was made on a fixer table
under constant water cooling. Then five points
were marked on the section (midline point “M.P”,
right 5mm from the midline point “R5mm”, right
10mm from the midline point “R10mm”, right
crest ridge “R.C.R", right margina ridge
“R.M.R") in order to measure the gap-space at
these points. The midline of each maxillary cast
was determined by drawing a line from labia
frenum & incisive papilla aong the mid-palatine
raphe to the posterior border of the cast.
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M easurements were made on the right side of the
midline.
M easur ements:

Measurements were made immediately after
sectioning of the casts by using a digita
microscope (Dino-Lite digital microscope) with
magnification power of 200x. The software of the
microscope alows the investigator to take the
measurements while observing the magnified
objects. Three measurements were taken for each
point & their mean was estimated.

RESULTS

T-test and P-value were used to evaluate the
influence of high expansion dental stone and teeth
on the adaptation accuracy of denture base.
Influence of dental stone on the adaptation of
maxillary denture bases:

Table (1) shows that there is a significant
statistical difference between G1 and G2 at M.P
as (P < 0.05) while there are no significant
differences in the other four points. Table (2)
shows that there are significant dsatistical
differences between G3 and G4 at M.P, R5mm,
R.C.R as (P < 0.05) while there are no significant
differencesin the other points.

Influence of teeth on the adaptation of
maxillary complete dentur e base:

Table (3) shows that there is a significant
statistical difference between G1 and G3 at the
R10mm as (P < 0.05) while there are no
significant differencesin the other four points.

Table (4) shows that there is a significant
statistical difference between G2 and G4 at the
R5mm as (P < 0.05) while there are no significant
differencesin the other points.

Figure (3) shows the Mean distribution of the
measured gap-space between G 1 and G 3
samples. It is obvious that there is a significant
difference between the means at R10mm. Figure
(4) shows the Mean distribution of the measured
gap-space between G 2 and G 4 samples. It is
obvious that there is a significant difference
between the means at R5mm.

DISCUSSION

Influence of dental stone on the adaptation
accur acy of maxillary complete denture:
Dentures processed on high expansion high
strength dental stone casts ( group 2 and group 4)
produced more adaptive dentures than those
processed on type |1l dental stone casts (group 1
and group 3). Type Il dental stone which was
used in this study has setting expansion of only
(0.07%). In contrast, the high expansion dentd
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stone which was used in this study has a setting
expansion of (0.18-0.20%). This study
demonstrated that the high setting expansion of
dental stone can help compensate for shrinkage
that occurs as a result of thermal contraction of
the acrylic resin material. The addition of
different chemicals affects the setting expansion
of gypsum products and aso may change other
properties. As the addition of sodium Chloride
(NaCl) in a small concentration increases the
setting expansion of the mass yet shortens the
setting time *®.

Influence of teeth on the adaptation accuracy
of maxillary complete denture;

Dentures processed with teeth (group 3 and
group 4) produced more adaptive dentures than
those processed without teeth (group 1 and group
2). This is probably due to the thickness of the
denture base; the denture base in group 3 and
group 4 was thicker than that in group 1 and
group 2 at the buccal flange and the ridge because
of the extra acrylic needed to attach the teeth to
the denture. The thicker the denture base, the
more the polymerization shrinkage but the higher
the adaptation in the palatal seal area because the
strain will be higher in that area since de-casting
of the dentures from their casts was not required
in this study so there was no release for the stress.
According to this, the thicker denture supposes to
have higher internal stress. However, the
adaptation was not improved in both the right
crest of theridge (R.C.R) and right marginal ridge
(R.M.R); figures (3) and (3) show that the gap is
increased but this increase was statistically non-
significant. This may be related to the anatomical
form of that area (topographic form); acrylic in
the marginal ridge is not as confined as the palatal
area so the internal stress will be somewhat
released there which will somehow increase the
gap between the acrylic denture base and the cast.

The position of the denture in the flask may
affect the adaptation since the direction and the
amount of force applied on the acrylic may vary.
This could be explained as the acrylic in the
palata area is subjected to higher forces than the
crest & the marginal ridge areas due to the higher
the investment column (pillar) upon the palatal
area compared to the crest and the marginal ridge
areas. This means that more force is subjected on
the palatal areain comparison to the other areas.

The discrepancies recorded on the cast that
take place during denture base fabrication are not
uniform and depend on its location inside the
flask, this agrees with the results of this study ®©.

Also in this study, rapid curing polymerization
cycle was used. This means that acrylic was cured
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up to 100°C for 30 min. which probably increased
the amount of residual monomer contents in the
final denture bases. Severa studies showed that
the polymerization temperature and time
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Assessment of zirconium oxide nano-fillersincor poration
and silanation on impact, tensile strength and color
alteration of heat polymerized acrylicresin
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ABSTRACT

Background: The mechanical strength and color stability of poly methylmethacrylate (PMMA) remains far from ideal
for maintaining the longevity of denture. The purpose of this study was to assess impact, tensile strength and color
stability of heat polymerized denture base after addition of salinated and non-salinated zirconium oxide (ZrO2) nano-
fillers.

Materials and methods: zirconium oxide nanofillers were incorporated into (PMMA) denture base by free radical bulk
polymerization. The nano-particales were Silanated by coating with a layer of trimethoxysilypropylmethacrylate
(TMSPM) before dispersed and sonicated in monomer (MMA) in two percentages of 3% and 5% by weight. Then it
was mixed with acrylic powder as general conventional method. One hundred and seventy five specimens were
prepared for this study. fifty bar shapes specimens (80mm x 10mm X 4mm) for impact strength test, another fifty
dumbbell shaped specimens (75mm x 12.75mm x 2.5mm ) were prepared for tensile strength test. On the other
hand, seventy five disc shaped specimens (50mm diameter and 0.5mm thickness) were prepared for color stability
test. They were divided into two groups according to the nanofillers used ; silanated and non-sianated ZrO:
nanofillers, for each group Three subgroups were prepared (one control and two(3% and 5%) for the silanated and
non-silanated ZrO2 nano-fillers. Impact strength test was carried out with charpy type impact testing instrument. While
tensile strength test were done by using Jain Qiao equipment system. . On the other hand, color stability was
objectively assessed by using a spectrophotometer device after 48 hours immersion in three different solutions
(distiled water, cola and tea) and the amount of light absorption was calculated. Impact and tensile strength
means (in MPa) and color stability means (in nm) were analyzed statistically by analysis of variance and the
comparative T-test and least significance test (LSD).

Result: Significant increase in impact strength occur in acrylic reinforced with 5% wt silanated (ZrOz) nanofillers , but
non significant increase was observed at 5% wt non-silanated (ZrOz) nanofillers when compared with control group.
On the other hand, there were non-significant improvements in the tensile strength for all groups of (ZrOz)
reinforcements. While for the color stability test data showed significant increase in the light absorptions for
specimens reinforced with (ZrOz) nanofillers when compared with control group. on the other hand, there were no
significant difference observed between specimens reinforced with non-silanated and silanated (ZrO:) nanofillers.
Conclusion: the findings of this study showed that Silanaized ZrO2 nano-fillers is effective in improving impact strength
while it was not effective in improving the tensile strength, the maximum increase in impact strength was observed in
denture base nano composite containing 5% wt of silanated ZrO2 nano-fillers. On the other hand, significant color
differences were detected between control group and specimens incorporated with zirconium oxide nano-fillers at
different immersion solutions .

Key words: polymethylmethacrylate, nano composite, silanated, impact strength, color stability,
spectrophotometers. (J Bagh Coll Dentistry 2012; 24(Sp. Issue 2):36-42).

INTRODUCTION

Attention had been directed toward the
incorporation of an inorganic nano-particle into
PMMA to improve its properties. The properties of
polymer nano-composites depend on the type of
incorporated nano-particles, their size and shape, as
well as the concentration and interaction with the
polymer matrix.Y) Zirconium oxide nano-particles
mechanically reinforce the polymers and allows for
high impact strength, fracture toughness, hardness
and density of the reinforced PMMA matrix.®

(1)Assistant Lecturer, University of Baghdad, College of dentistry,
Prosthodontics department.
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Surface modification of an inorganic particle
with an organic substance is a useful way to reduce
its surface energy and increase its compatibility
with polymer matrix and dispersion homogeneity
and thus improve the properties of the polymer/
inorganic  particles.  The  non-competitive
Nanoparticles were undergone surface treatment
with sdline coupling agent and embedded into
PMMA.® Treating the surface of ZrO, nano-
particles using trimethoxysilypropyl methacrylate
(TMSPM) could eliminate aggregation of ZrO,
particles and improve its compatibility with organic
polymer.

Dentures are subjected to a combination of
compressive, tensile, shearing and tension loads. ©
but they also break due to sudden dropping of the
prosthesis and as a result, fracture of the denture
base can result.® The use of some kinds of
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inorganic fillers to reinforce the acrylic resin such
as zirconium oxide could improve the impact
strength.”” Many attempts have been carried out to
incorporate inorganic nano-particles into PMMA.
For example, Alumina nano-particles which were
coated with acryloxypropyldimethyl methoxy silane
to get PMMA/aumina nano-composite with
increased impact and tensile properties over pure
PMMA. ®

The change in the appearance and staining
indicates reduction of the long term quality of the
prosthesis.® The addition of non transparent fillers
to the PMMA for the purpose of improving
mechanical properties would induce increase in the
amount of light absorption as measured by
spectrophotometric device which detect the amount
of staining on the prosthesis. “% Studies have been
carried out to confirm these results and to
investigate whether color alteration which were not
detected visually and detected by using apparatus
because the human eyes is not senstive like
specific devices used.™

This study was conducted to evaluate effect of
sdlinated and non-sdlinated (ZrO,;) nanofillers
incorporation on impact, tensile strength and color
alteration of heat cure PMMA.

MATERIALSAND METHOD

The materials that were used in the current study
wereillustrated in table 1.

Table 1: Some of the materialsthat were used

Vol. 24(Sp. I ssue 2), 2012

in the study.
Material Trade Manufacturer
1 Zirconium OX|qu ZrO, 544760 Sigma-Aldrich
(1V) nano-filler Germany
5 Trimethoxysilylpropyl Silane Sigma-Aldrich
methacrylate 98% 440159 Germany
3 Toluene solvents GCC, UK.
4 Heat-curing resin for ?éfelr Spofa Dental
denture pluys Czechodlovakia

Silanation of (ZrOy) fillers:

The introduction of reactive groups onto fillers
surface was achieved by reaction of the 3-
trimethoxysilyl propylmethacrylate (TMSPM) with
zirconium oxide nano-fillers.

Addition procedure was done as follows:

30g of nano-fillers and 200 ml pure toluene
solvent were placed into a glass flask then sonicated
a ambient temperature of (37C") for 20min. After
that, the nano-filler and toluene were placed into a
flask equipped with a magnetic stirrer (labinco, bv
model [-81) at room temperature. Then, 1.5 gm of
silane (5% wt to nano-filler) was added drop wisely
by sterile syringe under rapid stirrer. The flask was
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covered by parafilm and the durry was left
standing in the flask for 2 days. The toluene solvent
was removed by rotary evaporator (RE 510,
Y amato, Japan) under vacuum at 60 C and rotation
of 150 rpm for 30 min. Then the silenated nano-
filler was dried in vacuum oven (Gallen bamp,
England) at 60C’ for 20 hours. After that nano filler
were stored at room temperature before use. ™
Preparation of test specimens:

Mould preparation:

Three metal stainless steel patterns were used
for the study. For impact strength test, a bar shaped
specimen (80mm x 10mm X 4mm) length, width
and thickness respectively was used. On the other
hand, Dumbbell- Shaped specimens were prepared
for tensile strength test with dimension given by
(ASTM specification D-638M, 1986). While for
color ateration test, disc shaped specimens (50mm
diameter and 0.5mm thickness) were also prepared
as shown in figurel.

75

¢ 80 mm N A
0
25
‘V‘% mm (_i_\ ‘\
4 mm 12 {

(A) (B)

(©)

Figure 1. Thetest specimensand the
dimension of each one: A and B for impact
and tensile strength and C for color alteration
test.

The metal patterns were coated with athin layer
of petroleum jelly before being invested. The flask
base was prepared by using 120 gm of dental stone
type Ill. Retention undercuts were placed in the
stone for better retention of a second layer of dental
stone type 1V, where the metal patterns were
invested. A new coat of petroleum jelly was applied
before pouring the die stone and after that, a final
pouring of 300 gm of dental stone type Il was
applied. After the complete set of the stone, the
dental flasks were opened and the metal patterns
were removed from the investing stone. The bar,
dumbbell and disc cavities were used as a moulds
for the packing of acrylic resin specimens.

0.5
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Proportioning and mixing of the acrylic:
Addition of nano-fillers:

The incorporation of modified Zirconium oxide
nano-filler powder to monomer was done by weight
in two groups, 3% and 5% of silanated and Non
silanated. An electronic balance (Sartorius BP
30155, Germany) with accuracy of (0.0001gm) was
used. After the addition of ZrO, nano-filler to
monomer, the fillers were well dispersed in the
monomer by ultra sonication, using a probe
sonication apparatus (Soniprep-150, England) at
120 W, 60 KHz for 3 minutes to break them into
individual nano-crystals™® as shown in the figure2.

Figure 2: Nano-fillers were well dispersed in
the monomer by ultrasonication as shown in
A: before, B: during and C: after sonication.

The suspension of the monomer with ZrO,
nano-filler was immediately mixed with acrylic
powder to reduce the possibility of particle
aggregation and phase separation. The proportion
for mixing of acrylic resin was (12 gm: 6 ml) P/L
ratio. All materials were mixed and manipulated
according to manufacturer's instructions as
illustrated in table 2. The mixing was carried out at
once, in a clean and dry mixing vessel and mixed
by a clean wax knife for 30 second. The mixture
was then covered and left to stand until a dough
stage was reached and then placed inside the mould.

Table 2: Percentages and amounts of polymer,
monomer and zir conium oxide nano-filler

Vol. 24(Sp. I ssue 2), 2012

powder.

Z2rO, Amount | Amountof | Amount of
percentage | of ZrO, | polymer monomer
0% 0 129 6ml
3% 0.360g 11.640g 6ml
5% 0.600g 11.400g 6ml

The flasks were immersed in water bath at 73C°
for 90 minutes, raising the temperature to 100°C
and maintaining the boiling for 30 minute. Once the
polymerization cycle was completed, the flasks
were alowed to sow cooling in a water bath at
room temperature before deflasking. The acrylic
specimens were trimmed with a tungsten bur and
ground wet to the final dimension with a silicon
carbide abrasive papers. Pumice was used for fina
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polishing. The specimens were immersed in water
at 50°C for 1 hour for excess residual monomer
removal and stored in water at room temperature
for 48 hours until the testing were performed™®?.

A total of 175 specimens were fabricated
for this study and they were subdivided as follows:
100 specimens were used for impact and tensile
strength and these were subdivided into five
subgroups in which each subgroup contains 10
specimens as follows. control, 3% & 5% silanated
and 3% & 5% non silanated zirconium oxide nano-
filler.

While for the assessment of color alteration 75
specimens were prepared in which the same
subgroups contain 5 specimens and were subjected
to the following soaking trials: 15 minutes for 3
times daily for 10 days (this trials simulates a 15
minutes daily soaking for 30 days) in three different
solutions: distilled water, cola and tea and the
immersion solutions were replaced every day*®.
Impact strength testing

Impact strength loading test was carried out
using a charpy type impact testing instrument
(Impact tester N. 43-1, INC. USA.). A pendulum of
2 joules testing capacity was used. The specimen
was supported horizontally at its ends and struck by
a free swinging pendulum which released from a
fixed height in the middle. The charpy impact
stren%th of unnotched specimen was calculated in
KJm? using a formula of 1S=E/b.dx10° where IS
the impact strength, E is the impact absorbed
energy in joules, B and D isthe width and thickness
in millimeters of the test specimens respectively and
thisis shown in figure 3.

(A) (B)

Figure 3: A, thetest specimens held
horizontally, B. the test specimens after
testing.

Tensile strength testing:

The tensile strength was estimated by using Jian
Qiao testing equipment for measuring tensile
strength. As illustrated in figure 4. The specimen
was held at each two ends and the force at the
failure was recorded in Newton (N) and the tensile
strength values were calculated from the following
equation:



J Bagh College Dentistry

TS= E where

TS tensile strength in Mpa.
F: Force at failure (Newton).
A: Minimum cross sectional area (mmz2).

(A) (B)
Figure4: A, the testing device used to measure
thetensile strength. B. the test specimens after
failure.

Color alteration testing:

The control group of specimens and specimens
of other subgroups were immersed in the following
solutions: distilled water, cola and tea as shown in
figure 5. After the completion of the immersion of
the specimens of all groups and subgroups the light
absorption of the discs were measured by using a
spectrophotmetric device at the wave length of 500
nm and the amount of absorption of the light was
measured in nm in order to detect the degree of
specimens staining.

D. the spectrophotometric device.

Impact, tensile strength and color ateration
results were anayzed statisticaly by analysis of
variance (ANOVA), t-test and L SD test for multiple
comparisons of the means. Significance level was

set at alevel of 5%.

(B)
© ()

Figure 4: test specimensimmersed in A: tea,
B: collaand C: distilled water.

For impact strength test:

The results of this study indicated that
Silanaized ZrO, nano-fillers is effective in
improving impact strength and the maximum

Restorative Dentistry
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improvements were showns in the subgroups which
were reinforced with 5% silaned filler and this were
illustrated in table 4.

RESULTS

Impact, tensile strength means in Mpa and color
dteration mean in (nm) results were given in
Table3.

Table 3: Means and standard deviations for
the data for theimpact, tensile and color
alter ation tests.

3%non |5% non|3% 5%

Control|™~ . . .
silane silane silane |silane

Impact strength

Mean| 87 8.775 9.2 9.2 9.95

SD 0.806 | 0.731 0.329 | 0.349 | 0.329

Tensile strength

Mean| 43.0 46.0 44.0 480 | 470

SD 2.15 2.3 2.2 24 2.35

Color alteration (distilled water)

Mean| 1.071 | 2.259 2483 | 2.343 | 2.444

SD 0.083 | 0.048 0.003 | 0.042 | 0.024

Color alteration (cola)

Mean| 1.055 | 2.248 2408 | 2.316 | 2.331

SD 0.102 | 0.018 0.045 | 0.021 | 0.028

Color alteration (tea)

Mean| 0942 | 2.255 2391 | 2338 | 2.381

SD 0132 | 0.036 0.056 | 0.067 | 0.0007

Table 4: t-test between control and
experimental groupsfor impact strength test.

P-

Ctest)alue

Sig

Control& 3% non silanated 0.209/0.839 |NS
(ZI’Oz)
Control& 5% non sSlanated 1.957/0.083 |NS
(ZI’Oz)

Control& 3% silanated (ZrO,) ]1.917/0.088 |[NS

Control& 5% silanated (ZrO,) 4.841/0.001 |S

Table 5: t-test between experimental groups

P-

t-test Sig
value

3%& 5% non silanated (ZrO,) 2.08 10.049 |S
3%& 5% silanated (ZrO,) 6.068|0.000 |HS
3% non silanated & 3% silanated 18250101 NS
(ZrOy)
5% non silanated & 5% silanated 41080.003 |S
(ZI’Og)

P<0.001 high significant *P<0.05 Significant **P>0.05
Non significant
On the other hand the results indicated that
significant improvements in the mount of impact
strength  for groups reinforced with silanated
nanofillers when compared with same groups
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without silane surface treatment as shown in table 5
and figure 5.

——— @Control
O3%A
W 3%B
o8 O5%A
W5%B

Figure 2: Bar chart of mean in M pa of impact
strength among studied groups.

For tensile strength test:

For the tensile strength data shows there were
non significant improvement in the subgroups
which were reinforced with both silanated and non
silanated ZrO, nano fillers when compared with the
control group.

On the other hand, there was non significant
reduction in the tensile strength for groups
reinforced with 5% ZrO, when compared with same
groups incorporated with 3% ZrO, nanofillers.
While the slane resulted in non significant
improvements for the same groups as shown in
table 6

Table 6: LSD test for groups and sub-groups
tested for tensile strength.

Tensilestrength
P Sig
Control&3% | 0355 | NS
Control&5% | 0.098 | NS
Contrl&3%S| 0.125 NS
Control&5%S| 0520 | NS
3%& 5% 0.254 NS
3%&3%S 0.365 NS
3%&5%S 0.107 NS
5% & 3%S 0.458 NS
5%&5%S 0.2%4 NS
3%S&5%S 0.089 NS

*P<0.05 Significant.

Groups

For color alteration test:

The data indicated that there was significant
increase in the light absorption for al groups and all
immersion solutions when compared with the
control group.

For the comparison between groups there was
significant increase in the light absorption for
groups with 5% ZrO, when compared with 3% for
both silanated and non silanated groups and for all
immersion solutions.
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While for the effect of ZrO, sdlination there
were significant increase for light absorption for 3%
silanated and non silanated, on the other hand there
was no significant reduction in the amount of light
for 5% of the same groups as shown intable 7.

Table 7: LSD test for comparison of the
control group and subgroupsfor color
alteration test.

Digtilled water| cola tea

P Sg| P |Sgl P |Sg

Control& 3% | 0.049 S ]0.032] S |0.033| S
Control&5% | 0.025 S ]0.049| S |0.049| S
Contrl&3%S| 0.049 S ]0.044| S |0.040| S

Control&5%S| 0.03 S ]0.026| S |0.041| S

3% & 5% 0.103 | NS |0.176|NS|0.283|NS|
3%&3%S 0.03 S ]0.246/NS|0.160[NS|
3%&5%S 0.049 S ]0.049| S |0.127|NS
5%&3%S 0.145 | NS |0.114|NS|0.682|NS
5%&5%S 0.302 | NS |0.379|NS|0.858|NS|
3%S&5%S | 0.078 | NS |0.742|NS|0.528| Ns
*P<0.05 Significant
**P>0.05 Non significant

Groups

The analysis of variance (ANOVA) table shows
that there were no significant difference between
the tested groups for the different immersion
solutions except for the control and 5% silanated
group as shown in table 8.

Table 8. ANOVA for comparison of control,
distilled water, cola and tea for color
alteration.
F-test|P-value|Sig
Control| 159 | 0.049 | S
3% [0.031| 0.969 [NS
5% |4.69| 0.175 NS
3%S [0.123| 0.889 [NS|
5%S [ 9.19| 0049 | S
*P<0.05 Significant
**P>0.05 Non significant

Table9: ANOVA tablefor comparison of the
different immer sion solutions of tea, Pepsi and

distilled water.
F-test P-value Sig
Distilled 30.64 P<0.01 HS
water
Cola 22.99 P<0.01 HS
Tea 14.25 P<0.01 HS

On the other hand, analysis of variance
illustrated that there were high significant
difference between the sub groups for the different
immersion solutions as shown in table 9.
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DISCUSSION

Zirconium oxide fillers (ZrO;) were used
because of their excellent biocompatibility and aso
for being white; so they are less likely to ater
esthetic. Salinization of the nano-filler particles
yields a better dispersion, eliminate aggregation and
improve the compatibility with organic polymer.
The addition of salinated ZrO, powder increased
the value of the impact strength more than non-
salinated ZrO, powder when compared with control
group. 5% wt salinated nano-ZrO, group had the
highest impact strength, the increase in impact
strength of salinated groups (3%,5%wt) were due to
the high interfacial shear strength between the
nanofiller and resin matrix as a result of formation
of cross-links or supra molecular bonding which
cover or shield the nanofillers which in turn prevent
propagation of crack. Also the crack propagation
can be reduced by good bondlng between nano-
fillers and resin matrix. “ so the salinated group
3%wt and non-salinated group 5%wt have the same
impact strength, on the other side the dightly
increase in impact strength that occur with addition
of non-sdlinated fillers (3% and 5%wt) ZrO,
particles may be due to good distribution of the
very fine size of nano-particles which enable them
to enter between the linear macromolecular chains
of the polymer, so the segmental motions of the
macromolecular chains are restricted lead to
slightly improve impact strength 2.

Results demonstrated a non significant increase
in tensile strength as the percentage of ZrO; fillers
increased. There is dlight reduction in tensile
strength as the percentage of ZrO, nano fillers
increased from 3% to 5% and could be due to a
decrease in the cross section of load bearing
polymer matrix, also incomplete wetting of the
filler by resin and the presence of filler particles
will form stress concentration and affecting the
mode of crack propagating lead to reduction in
tensile strength as volume of filler increased. "

The data showed that the increase in light
absorption is statistically significant; there was an
increase in the relative amount of light absorption
with the increasing of modified nano-ZrO,
concentration. Thisis obviously due to the presence
of opague nano-ZrO, powder in the polymer matrix
which absorbs more light energy than polymer
matrix and appears more opaque. These findings
were due to the high atomic number of Zr compared
to the chemical constituent of acrylic which has low
atomic number. The absorption of light energy by
an element is dependent chiefly on the cube of its
atomic number. ®

On the other hand, the silane surface treatment
of the groups incorporated with 5% ZrO, nano-
fillers leads to non-significant reduction in light
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absorption when compared with the same groups
without silanation which was attributed to that the
surface area and dispersion of such nano-particlesis
much higher than that of non silanated particles
particles. ™

Color dlterations were objectively measured
using a spectrophotometer. However, the tested
acrylic specimens did not show any noticeable color
change with the addition of ZrO, nano fillers and
the vaues which were measured by the
spectrophotometer were not corresPond to any
clinical detectable color alteration.
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Evaluation of epider mal growth factor receptor
(EGFR), proliferation (Ki-67) and apoptosis (P53) in
salivary mucoepidermoid carcinoma in relation to

tumor grade
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ABSTRACT

Background: Mucoepidermoid carcinoma (MEC) is the most common salivary gland malignancy. They
display a variety of biological behaviours, and several systems have, therefore, been proposed to grade
this neoplasm. Today, the most popular grading systems are Auclair et al, (1992) and Brandwein et al,(2001)
grading systems. Assessment of cellular proliferation, apoptosis and growth molecules are important factors
in tumor kinetic which may reflect tumor biological behaviour.

Materials and methods: Immunohistochemical analyses of seventeen cases of -fixed paraffin-embedded
tissue blocks of MEC of salivary gland origin using (Ki-67, P53 and EGFR) monoclonal antibodies.

Results: The samples comprised of ten males and seven females to give male to female ratio (1.4:1). The
mean age was (47.06+8.5) years. The submandibular salivary gland was the most predominant affected site
(5 cases). 100% of cases were EGFR immunopositive. Only 47% of MEC cases showed Ki-67 immunopositivity,
while P53 immunopositivity were shown in 94% of MEC cases. There was no statistically significant
correlation regarding P53 or EGFR markers in relation with grading systems. There was a statistically
significant correlation between the expression of Ki-67 marker and Auclair grading system. There were no
significant statistical correlation among markers except between Ki-67 expression and P53.

Conclusions: Assessment of tumor biology in term of apoptosis (p53), proliferation (Ki-67) and EGFR are not

reflected on tumor grade.
Key words: Mucoepidermoid carcinoma, EGFR. Ki-67, p53. (J Bagh Coll Dentistry 2012; 24(Sp. Issue 2):43-47).

INTRODUCTION

Mucoepidermoid carcinoma (MEC) is one
of the most common salivary gland
malignancies. It demonstrates a wide a%e
distribution with a mean of 45 years .
Histologically MEC is composed of a mixture
of mucous, intermediate, and epidermoid
cells, with columnar, clear cell and oncocytoid
features 2.

Mucoepidermoid carcinoma grading systems
have a long history of controversy over the best
grading system use and which facilitates
inferences in the prognosis of this neoplasm ©.
Different systems have been proposed with
special characteristics for establishing tumor
grade, which then require different types of
treatment ®). In their original report, Stewart and
colleagues in 1945 defined benign and malignant
varieties of mucoepidermoid tumors. Nonetheless,
subsequent metastases of a few of the previously
benign tumors has led to all mucoepidermoid
tumors being considered carcinoma ©.

(1) M.Sc. student, Department of Oral and maxillofacia
pathology, College of Dentistry, University of Baghdad.
(2) Assistant Professor, Department of Oral and maxillofacial
pathology, College of Dentistry, University of Baghdad.
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A three-level system of dividing tumors into
low, intermediate, and high grades has widely
been used @. Today, the most popular grading
s;;{stems are Auclair et al. ® and Brandwein et al.

grading systems. Both are point based,
assigning point values to each adverse histologic
parameters and with ascending point scores
equating to a higher grade. However, the way in
which each system correlates with outcome
varies. The Auclair system appears to ‘down
grade’ tumors while the Brandwein system
appears to ‘ upgrade’ tumors .

Epidermal growth factor receptor is the cell
surface receptor for members of the epidermal
growth factor family ®: it is a member of the
ErbB family of receptors. It plays an important
role in the differentiation and morphogenesis of
many organs and proliferation and survival in
mammalian cells ©. Mutations affecting EGFR
expression or activity could lead to its constant
activation which could result in uncontrolled cell
division and cancer ®°.

Antigen Ki-67 is a nuclear protein that is
associated with and may be necessary for cellular
proliferation ™. The cellular appearance and
location of this protein throughout the cell cycleis
not homogeneous, during interphase, the Ki-67
antigen can be exclusively detected within the cell
nucleus, whereas in mitosis most of the protein is
relocated to the surface of the chromosomes 2.
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Apoptosis is a specific mode of cell death by
which deletion of cells occurs . P53 tumor
suppressor gene is a transcription factor which
regulates cell proliferation and apoptosis to
prevent division of potentially malignant cells .
An dlteration of the P53 gene is often observed in
various human cancers ™.

MATERIALSAND METHOD

Seventeen formalin-fixed paraffin-embedded
tissue blocks of mucoepidermoid carcinoma of
salivary gland origin which were collected from
laboratory archive of college of dentistry from the
period between 1972 to 2011, in addition to cases
from Al-Shaheed Ghazi Hospital/ Medica City/
Baghdad and private laboratories Baghdad
included in this study.

Diagnosis was performed through examination
of hematoxylin and eosin sections. Based on the
criteria of the Auclair et a, and the criteria of
Brandwein et a,. All MEC tissue samples were
scored and graded using a quantitative grading
systems based on their histological features, and
samples were separated into three grades; low,
intermediate and high according with these
grading systems.

Immunostaining

Five micrometer thick sections were cut and
mounted on (Bio care, USA) positively charged
slides, then deparaffinized and rehydrated. For
p53 and EGFR (US biological); the sections were
immersed in 0.3% hydrogen peroxide (H202) to
block the endogenous peroxidase activity, washed
in phosphate-buffered saline (PBS), and then
incubated in 10% normal serum to block any non-
specific binding of antibodies. The tissue sections
were incubated with monoclonal mouse anti-
human p53 (diluted 1:60) and EGFR (diluted
1:50) antibodies over night at 37 °C. The bounded
antibodies were detected by the streptavidin-
biotin complex method, after an immunoreaction,
the sections were counterstained  with
Hematoxylin. For Ki-67 monoclona antibody
(Abcam) the same steps were done in addition to
epiotope retrieving by citrate buffer solution pH
6.0 after blocking the endogenous peroxidase
activity, the dilution of Ki-67 was 1:40.

Scoring system

The scoring of al markers was done by
examining of at least 1000 cells per section in five
different representative fields. The intensity of
staining was not taken into consideration. For
EGFR: (0) point for negative staining of the
considered cells, (+) <10%, (++) 10-50%, (+++)
51-80%, and (++++) >81% positive staining of
the considered cells ®®. For Ki-67 and p53:
nuclear expression in <5% of tumor cells was
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scored as negative, 6-25% (+), 26-50% (++), and
51-100% (+++) 1.
Statistical analysis

The data were compiled into statistical
software, statistical package of social sciences
(SPSS) version 18. All variables were compared
using Chi- sguare test. While Pearson correlation
coefficient was applied to plot a correlation matrix
among the different immunohistochemical
markers expression values altogether. P values of
less than 0.05 were considered significant.

RESULTS

The sample comprised of ten males and seven
females to give males to femalesratio (1.4:1). The
mean age was (47.06£8.5) years (Table 1).

Table 1. Casedistribution according to age

groups
AgegroupsyearsiNo.| %
30-39 3 |17.65%
40-49 8 147.06%
50-59 4 |23.53%
60-69 2 111.76%

According to site, the submandibular salivary
gland was the most predominant affected site (5
cases) followed by parotid gland and bucca
mucosa (4 cases for each), then palate (3 cases)
and the lowest site was tongue (1 case).

According to Auclair grading system, 14
cases were found as low grade, non were
intermediate and 3 cases were high grade.
Brandwein grading system revealed 4 cases being
as low grade, 7 intermediate and 6 cases were
high grade. Concerning the site, sex and
predominant cells, none of them had a significant
statistical relationship with Auclair or Brandwein
grading systems.

All cases (100%) were EGFR immunopositive
in different scores (Figure 1). No statistical
significant relationship was seen between this
marker and both Auclair or Brandwein grading
systems.

Only 47% of MEC cases showed Ki-67
immunopositivity (Figure 2). A significant
statistical relationship with  Auclair grading
system in which all high grade cases were positive
for this marker.
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¥ __ e =3
Figure 1: Photomicrograph revealed
membranous EGFR expression (original
magnification X400).

. ‘-"-.‘ * - :__ ”
Figure 2: Photomicrograph revealed nuclear
Ki-67 expression (original magnification
X400).

P53 immunopositivity was seen in 94% of
MEC cases (Figure 3), 75% of these positive
cases showed low expression, it had no significant
statistical relationship with the tumor grading
systems.

Table 2: Description of statistics concerning
the results of immunohistochemical findings
in relation with Auclair grading system

Auclair grading system

Marker low | high | Total
+ 1 1
++ 6 2 8
EGFR = 1 5
++++ 2 2

Chi squaretest P value=0.815"*
B 9 9
+ 4 1 5
. ++ 1 1 2
Ki-67 | 1 1

Chi squaretest P value=0.045°

I 1

+ |10 2 12
++ 3 3
P53 +++ 1 1
Chi squaretest P value=0.137"*

NS hon significant S significant

Oral Diagnosis

Vol. 24(Sp. I ssue 2), 2012

Evaluation of epidermal

EigureB: Photomicrograph revealed nclear

and focal cytoplasmic P53 expression
(original magnification X400)

Table 3: Description of statistics concerning
the results of immunohistochemical findings
in relation with Brandwein grading system

Brandwein grading system
Marker Low | Inter | High | Total
+ 1 1
EGFR ++ 2 3 3 8
+++ | 2 3 1 6
++++ 2 2
Chi squaretest P value=0.413"*
_ 3 5 1 9
+ 1 2 2 5
. ++ 2 2
Ki-67 o5 1 1
Chi squaretest P value=0.248"*
B 1 1
+ 3 5 4 12
P53 ++ 1 1 1 3
+++ 1 1
Chi squaretest P value=0.750 ™*

NShon significant

There was no significant statistical correlation
among markers except between Ki-67 expression
and P53 expression.

Table 2 and 3 shows the relation between
markers and Auclair and Brandwein grading
systems respectively.

DISCUSSI ON
Mucoepidermoid carcinoma (MEC) is a
malignant  glandular  epitheliad  neoplasm

characterized by mucous, intermediate, and
epidermoid cells. Grading of MEC is subjective
with different criteria used in various series, and
thereis no universally accepted grading system .

Apoptosis is a pathway of cell death. P53 is a
tumor suppressor and nuclear transcription factor
@ An alteration of the p53 tumor suppressor gene
is often observed in various human cancers ®. In
this study, 94% of cases were p53 positive and
75% of this positive cases were low expression,
this finding is near the finding of Ehab et a, ®



J Bagh College Dentistry

whom found that 80% of primary parotid MEC
was p53 positive and 100% of recurrent cases
were p53 positive, Jeanine et a, ™ study found
p53 expressed in 75% of the MEC cases and had a
weak expression, while Kiyoshima et a, @
observed expression of p53 corresponding to 85%
in MEC. The variation in the expression of p53 in
this study and the aforementioned studies may be
due to the use of different antibodies, different
scoring systems, fixation times and concentrations
of antibodies, and the sensitivity of the technique
used. Only nuclear positive P53 immunoreactivity
was considered in this study because p53 function
depends on nuclear localization Y. Occasionally
in some cases nuclear and cytoplasmic staining
was observed at the same time. No dtatistical
significance found between P53 expression and
either Auclair or Brandwein grading systems.
This sign that the parameters used for tumor
grading don't revealed the actual biological
behavior of the MEC.

Ki-67 isanuclear Ag, it is present throughout
the complete cell cycle with the exception of early
G1 phase @. In this study; (47%) of cases were
Ki-67 positive. This finding is in agreement with
the results of Brandwein et a, ® who found no
nuclear staining in 62% of the MECs evaluated,
Alves et a, ) study on 15 cases of MEC of the
submandibular glands found that Ki-67
expression was 47% and was related to bad
prognosis. Ki-67 positivity and negativity found
in al grades. Because mucoepidermoid
carcinomas are usually slow-growing tumors with
proliferative rates lower than those observed in
more aggressive carcinomas such as head and
neck sguamous-cell carcinomas. Therefore, it is
not unexpected that low levels of Ki-67 may be
observed. The relation of Ki-67 expression and
Auclair grading system was dtatisticaly
significant, this improves that Auclair grading
system is down grading of MEC so only highly
aggressive tumors are considered high grade.

The epidermal growth factor receptor is
overexpressed in 80-100% of epithelial tumors of
the head and neck ®. In this study; all cases were
immunopositive for EGFR, this result is disagreed
with the results of Jeanine et a, ¥ whom found
75% of MEC cases showed score 2 & 3 positivity.
This variation may be due to using of another
scoring system, for instance Jeanine et a, 9
considered score 1 as a negative. Only
membranous positive EGFR immunoreactivity
was considered in this study because it indicates
the receptor site. Occasionaly membranous and
cytoplasmic staining was observed at the same
time but membranous staining was aways
stronger. Similarly Sarkis et a, © observed
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membranous and cytoplasmic EGFR staining in
oral sguamous cell carcinoma. The cytoplasmic
staining may represent cytoplasmic synthesis or
breakdown of the protein ©. There was no
statistical significance found between EGFR
expression and either Auclair or Brandwein
grading systems. This sign that the parameters
used for tumor grading don’t revealed the actua
biological behavior of the MEC. The assessment
of tumor growth using growth fraction and
apoptosis as biological markers of tumorigenesis
in MEC namely EGFR and Ki-67 proliferative
index and P53 apoptotic marker, were irrelevant
to tumor grade, as the results were insignificant
except Auclair grading system which was
significantly correlated with proliferation. Thisis
in accordance to the conclusion drown from a
previous study of MEC done by Taher, 2011 @V
which assessed the metastatic behavior of the
tumor, proven to be not significantly related to
tumor grade.
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Histopathological evaluation of oral lichen planus
LaylaS. Yas, B.D.S.M.Sc. @

ABSTRACT

Background: Oral lichen planus( OLP) is a chronic inflammatory disorder affecting mucosal surfaces , which can
cause an important discomfort to the patients . To highlight the most characteristic histopathological findings of OLP
which are useful in making a diagnosis of OLP. In addition, by studying the association of these findings it was hoped
that information about pathogenic mechanism would be obtained.

Material and Methods : In this study a retrospective analyses of 194 cases of OLP being diagnosed at Oral and
Maxillofacial Pathology Department, College of Dentistry , were obtained over a period of 26 years , spanning from
1985- 2010 . We analyzed the age and sex of the patients, clinical type of lichen planus, site and different
histopathological finding, comparing them with each others.

Results: (61%) of the patients are female and (39 %) are males, with an average age for both sexes (49.75 years).

The most frequent clinical form is reticular, presented in (78%) of cases, and the most common location is buccal
mucosa, presented in (60%) of the patients. The mononuclear infiltration beneath and adjacent to the epithelium,
parakeratosis and degeneration of the basal layer of the epithelium were consistent features. Linear regression
analysis revealed a positive correlation between basal degeneration and mononuclear infiltration and an inverse
correlation between the mononuclear infiltrate and the parakeratosis.

Conclusion: Linear regression analysis of the parameters studied provided partial support for a cell- mediated
immune mechanism.

Key words: Oral lichen planus, histopathological finding. (J Bagh Coll Dentistry 2012; 24(Sp. Issue 2):48-54).

INTRODUCTION

Lichen planus, a chronic autoimmune
mucocutaneous disease affects the ora mucosa
beside the skin, genital mucosa, scalp and nails.
An immune mediated pathogenesis is recognized

were originally described the popular, plate — like,
bullous and atrophic forms.

The reticular form occurs more frequently and
is characterized by white Lacy streaks known as
Wickham's striae, which generally are surrounded

in Lichen Planus although the exact etiology is
unknown OLP is a chronic inflammatory
disease with the reported prevalence rate varies
from 0.5% to 2.2% of the population. The typical
age of presentation is between 30-60 years and the
disease is more frequently seen in women @,
Clinically, OLP has specific and clearly
identifiable features ®, usually presenting in one
of two main forms the reticular and the erosive
forms, although other forms are not rare . In
fact, according to Mollaoglu ), four other forms

by discrete erythematous borders. Fig. 1 .Such
features may not be evident in certain sites, such
as the dorsum of the tongue, where lesions
presented as keratotic plagues. The reticular form
usualy causes no symptoms; it involves the
posterior jugal mucosa bilaterally. Other sites may
be simultaneously involved, such as the upper and
Lateral surfaces of the tongue, the gums and the
palate “®. In its characteristic reticular form, OLP
can be diagnosed clinically in most instances as
well @,

Figure 1: Oral lichen planuslesion with reticular and

(1)Lecturer, Orad and maxillofacia pathology, College of
Dentistry, Baghdad University.
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In the absence of typical reticular LP
manifestation elsewhere in the mouth, the non-
reticular types may be difficult to diagnose
clinically with confidence. In such event, the
taking of a biopsy should be considered. ).

It is well accepted that OLP is a chronic possibly
life- long, disease that is characterized by
remission and exacerbation. Several suggestions
for monitoring the severity of OLP have been
reported based on clinical aspect, number of
g;volved oral subsites and severity of symptoms

Histopathological aspect

In 1978 a set of histopathological criteria for
OLP has been provided by the WHO that
ggobably is still regarded as authoritative source

The histological criteria include the existence
of aband of lymphocytic inflammatory infiltrated
in the subepithelial connective tissue, hydropic
degeneration of the basal layer and the absence of
the epithelial dysplasia. If the above three criteria
are met, the lesion is considered atypical LP from
a histological perspective and as for those that do
not meet one of the histological criteria, they are

Vol. 24(Sp. I ssue 2), 2012
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considered to be lesions that histologically
compatible with LP @

The histological feature of OLP was first
described by Dubreuill in 1906 and later by
Shklar (1996). Shklar described three classic
histological features which are overlaying
keratinization, a dense band- like layer of
lymphocytic infiltrate within the underlying
connective tissue and liquefaction degeneration of
based cell layer .

Pindborg et a. “Y have further described the
histological feature of OLP which have similar
features to that described by Shklar above. Within
the based layer degenerating basal keratinocytes
form colloid (civatte, hyaline, or cytoid) bodies
that appear as homogenous eosinophilic globules.
The ultrastructure of colloid suggests that they are
apoptotic keratinocytes. An eosinophilic band
which represents thickened basement membrane
may also be presented.

The essential histological feature of OLP are
liquefactive degeneration of basal epithelial cells,
dense, band-like inflammatory infiltrate
consisting of lymphocyte, normal maturation
epithelium , saw- tooth appearance of rate ridges,
civatte bodies and hyperkeratosis @ (Figure 2)

The aim of this study is to highlight the most
characteristic histopathological finding of OLP in
an attempt to describe more precisely the
parameters which are useful in making a
histopathological diagnosis of OLP. Rather, it was
hoped that a set of parameters could be defined
which would be diagnostic of the disease despite
the variability of its presentation. In addition, by
studying the associated of these parameters it was
hoped that information about pathogenic
mechanism would be obtained.

MATERIALSAND METHODS

A retrospective study was carried out on a sample
of 194 biopsy specimens of patients diagnosed
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with OLP, the tissue were fixed in neutral —
buffered formalin (10%) embedded in paraffin
and section were cut at 6m They were stained
with hemotoxylin and eosin stain, by examine
case sheets in Oral and Maxillofacial Pathology
Department, College of Dentistry , Baghdad
University from the 1985 to 2010.

The cases selected for study showed at least 3 of
the histological parameters listed in table 1. in
addition to a mononuclear infiltrate which closely
apposed the epithelium . The group comprised
118 female (61%) and 76 males (39%) with age
ranging from 20-82 years and with mean age
(49.75years) (Figure 3).
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Figure 3: Age and gender distribution of oral lichen planus patients

The parameters listed in table 1 were scored
according to the method of assessment described.
Scoring was carried out by only one observer with
frequent referral to a reference dide in order to
optimize the reproducibility of the assessment
made. All sections were scored along their length.
The scoring of the parameters were subjectively
done from+ to++++ as seen in table (1) and
according to width of keratin, severity of edema,
severity of basal layer degeneration and density of
mononuclear infiltrate.

The satistica analysis of the data was
performed using the statistical Package for Social
Sciences (SPSS) version. The linear regression
analysis was used to show the relationship
between the different parameters and the results
obtained are considered significant at r < 0.5.
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RESULTS

The biopsies were taken from various sites
including bucca mucosa 161 causes (60%) |,
tongue 21 cases (11%) , aveolar mucosa 10
cases(5%) , palate 4 cases (2%), lip 11 cases
(6%), gingiva 7 cases (4%) and there were 27
cases (14%) showed involvement of more than
one sitein the oral cavity by the disease.

Clinical Picture:

Of the case selected for study, 152 cases
(78%) were described clinically as being reticular,
23 cases (12%) as erosive, 6 cases (3%) as
atrophic only 4 cases (2%) as anular , with 5 cases
(2.5%) as bullous and 4 cases as erthroplakia
(2%).

The results of this study show that
mononuclear infiltration beneath and adjacent to
the epithelium and basal layer degeneration were
consistent findings in OLP. Parakeratinization |,
acanthosis and a prominent granular layer were
also frequent findings (table 1).
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Table 1: Incidence of parameters studied and the method of their assessment

0
Parameter c/;sg; Method of assessment of parameter
Keratin 18% assessed as being present or absen'g and graded + ® ++++
according to width
Parakeratin 92% cell layers counted
Granular layer 80% cell layers counted
Acanthosis 68% cell layers counted
Intercellular edema 62% assessed as being present or absent and grading + ® ++++
according to severity
Intracellular edema 71% assessed as being present or absent and grading + ® ++++
according to severity
Basal layer degeneration 82% assessed as being presentprabsmtaljdgrading+® ++++
according to severity
Mononuclear infiltrate 100% assessed as being present or a_\bsent and_ gr_admg O it
according to density of the infiltrate
Bandlike distribution of infiltrate 56% assessed as being present or absent
Civatte bodies 35% counted
Focal %%irr?::ggigl;?gglum and 30% assessed as being present or absent
Saw — tooth rete ridges 65% assessed as being present or absent
Widening of thezboasemne ent membrane 70% | as being present or absent
Lymphocy’?rff |FI) [?:tzml nancein 93% assessed as being present or absent
Dilated vesselsin connective tissue | 59% assessed as being present or absent
Atrophy 15% assessed as being present or absent
Hyperplasia 62% assessed as being present or absent
Areaof atrophy and hyperplasia 23% assessed as being present or absent

60 ¢

50 ~

40 1

Percentage of cases

2

Basal Degeneration

02
4=

Fig 4. Quantitative assessment of severity of basal degeneration ver sus per centage of cases
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Percentage of Cases

Density of mononuclear infiltrate

Fig 5: Quantitative assessment of density of mononuclear infiltrate ver sus percentage of cases

Basal Degeneration

The relationship of basal degeneration and correlation between these two parameters.
mononuclear infiltration was studied and (Fig 6).
linear regression analysis revealed a positive

I = o 25

Density of Mononuclear Infiltrate

Fig 6: Scattergram indicating a positive linear correlation between density of
mononuclear infiltrate and severity of basal degeneration.

The density of the mononuclear infiltrate and studied. Linear regression anaysis of
the severity of the basal degeneration were mononuclear infiltration versus the number of
studied more closely (Figure 4, 5) layers of parakeratin revealed an inverse
As parakeratosis was such a frequent finding, correlation between these two parameters
it's relationship to both mononuclear (Figure 7).

infiltration and basal layer degeneration was
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Figure 7. Scatter gram indicating an inver se correlation between the density of the mononuclear
infiltrate and the number of layers of parakeratin.

There was no linear correlation between
parakeratinization and basal layer degeneration.
Linear regression analysis of the amount of
intracellular edema versus density of the
mononuclear infiltrate, intercellular edema versus
density of the mononuclear infiltrate and the
number of civatte bodies versus the infiltrate were
performed. There was no linear relationship
between any of these parameters.

DISCUSSION

A predominace of OLP among female patients
was observed in the present study, in agreement
with other report’s %1217

A predominace of OLP in the fourth, fifth and
sixth decade of life was observed in the present
study , in agreement with Ingafou et a. ©*7 |
athough other studies did not show the expressive
involvement of patients in their seventh decade **
18 The cheek mucosa was the site most affected
, followed by the tongue and the other locations
being less common in agreement with other
reports (10,13,15,16)

The reticular form was the most frequent,
followed by erosive form, these two forms were
found to be associated or not with other form, as
also reported by other investigators. (10319

Focusing on the histopathologica findings,
degeneration of the basal layer of the epithelium
and the subepithelia lymphocytic inflammatory
infiltrate is identified in 100% of the patients , a
finding that is corroborated by other authors 02
and which , along with the absence of epithelial
dysplasia, constitutes the three typical histological
criteria of ora lichen planus.

It was found that parakeratosis was more
consistent findings than basal degeneration, being
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present in 92% of cases studied. Thisresult wasin
agreement with Hedberg et al 2 and higher than
the incidence of 66% previously reported by
Fernandez 9. Acanthosis and the present of a
prominent granular layer (80%) were also found
more often than other parameter in this study. As
regard acanthosis, our data was in agreement with
Hedberg et al. *? and higher than that found in
literature 1°19

The present of saw tooth rete ridge (65%) is
another histological finding of OLP observed in
our sample and described by other authors 1% .

Epithelia erosion is afinding that is relatively
more common in atrophic and erosive form,
observed in only (15%) of the cases. This could
be because, as some authors clam @, the
thickness of the epithelium is greater in the
reticular forms, with a thining observed in the
atrophic and erosive forms, therefore making
them more prone to erosion.

Although is it generally accepted that the
pathology of lichen planus represents tissue
damage as a result of some form of immune
response, this study make an attempt to evaluate
the association of these parameters in relation to
possi bl e pathogenic mechanisms for the disease.

It has been proposed that the tissue response
represents a cell — mediated attack against the
basal layer of the epithelium Y. OLPisa T- cell
mediated inflammatory disease %% . The basal
keratinocytes appear to be the primary site of
immunological injury in OLP and molecular
biological changes in the basal cell compartment
have been a matter of particular interest in later
research in OLP ¥ of current interest is presence
of cytotoxic T cells in OLP with the potential of
targeting basal keratinocytes Y, based on that T-
cell lines cultured from LP skin lesions have
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proven to lyse autologous lesional keratinocyte in
vitro ®. The present data show a significant and
positive correlation between the severity of basal
degeneration and density of mononuclear
infiltration which is compatible with a cell-
mediated type of response. The association of
several other parameters studied, however,
showed no correlation.

Dvorak et a ® listed necrosis and hyperplasia
of epithelium and the presence of intercellular
edema as being forms of epithelial changes found
in contact hypersensitivity reactions in man.
These parameters were examined , but were not
found to correlate with the density of the
mononuclear |nf|Itrate in this study as well as in
Hedberg et a study *?

Sarkany and Gaylarde observed
liquefaction degeneration of basal cells even in
the absence of an inflammatory response in lichen
planus. This may present an early stage in the
disease process.

@n
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ABSTRACT

Back ground: Type 1 diabetes is the result of an autoimmune attack against the insulin-producing beta cells of the
pancreas. Current treatment for patients with type 1 diabetes typically involves a rigorous and invasive regimen of
testing blood glucose levels many times a day along with injections of recombinant insulin. Many recent researches
have shown that stem cell therapy can be the best choice for treatment of this disease. The aims of this research
were investigating regeneration of pancreatic beta cells of type 1 diabetic rabbits after stem cell transplantation.
Materials and Methods: 32 rabbits weighting an average of (2.5 - 3 kg) were used in this experimental study, and
divided into 2 groups as follows; group A ( contains 16 controlled diabetic rabbits received insulin as a treatment )
and group B ( contains 16 diabetic rabbits received autologous mesenchymal stem cells as a treatment).The
induction of diabetes was achieved by a single dose of intravenous injection of the Alloxan, which was administered
to the rabbits via the marginal ear vein, mesenchymal stem cells were differentiated into insulin — producing cells and
reimplanted into the rabbits of group B with daily monitoring of blood glucose level and body weight.

Results: The insulin — producing cells regulated the hyperglycemia resulted from diabetic rabbits , 7 to 9 days after
reimplantation the blood glucose level were decreased from about( 400 mg/d! into 180 mg/dl).

Conclusions: Islet-like functional cells can be differentiated from bone-marrow mesenchymal stem cells (MSCs),
which may be a new procedure for clinical diabetes stem -cell therapy, these cells controlled blood glucose level in
diabetic rabbits as the effect of insulin. MSCs play an important role in diabetes therapy by islet differentiation and
transplantation.

Key words: Type 1 diabetes rabbits, bone marrow mesenchymal stem cell, stem cell therapy. (J Bagh Coll Dentistry
2012; 24(Sp. Issue 2):55-60).

INTRODUCTION In both types of the disease, an inadequate

Diabetes mellitus is a chronic disease in which mass of functiond islet cells is the maor
the body either does not produce enough, or does determinant for the onset of hyperglycemia and

not properly respond to, insulin, a hormone the development of overt diabetes. Idet
produced in the pancreas. Hyperglycemia or high transplantation has recently been shown to restore

blood sugar, a common condition caused by the normoglycemiain type 1 DM ™. _

uncontrolled diabetes, damage the body system _Multipotent stem cells have been described
serioudy, especialy the nervous system and within pancreatic islets and in nonendocrine
blood vessels. Current diabetes treatments just compartments of the pancreas, and these cells
am to lower the blood sugar through diet have the capacity of differentiating into pancreatic
exercise. medication with tablets and insulinj idet-like structures. Furthermore, cells that do not
Therefore, researchers have been carrying out new reside within the pancreas, such as mesenchymal
diabetes treatments such as artifica CD3 stem cells, hepatic oval cells and cells within
antibody, pancreas graft and pancreatic islet cell spleen, have been differentiated into pancreatic

endocrine hormone-producing cells in vitro and in

graft in order to restore the insulin production of 1)
vivo . Mesenchymal stem cells (MSC) have

the body. However, these therapies are expensive,

low compatibility, and easy to be rejected by the received widespread attention because of tkgle;)r
receiver's immune system 2. Diabetic mellitus potential usein tissue engineering applications

(DM), one of the leading causes of morbidity and MSC —ae defined as self-renewable,
mortality in many countries, is caused by an multipotent progenitor cells with the capacity to

absolute insulin deficiency due to the destruction differentiate into several distinct mesenchymal
of insulin secreting pancreatic cells (type 1 DM) lineeges. Also MSCs are defined as non-
or by a relative insulin deficiency due to hematopoietic cells that are able to replicate for a

decreased insulin sensitivity, usually observed in long time while maintaining heir multilineage
overweight individuals (type 2 DM). differentiation potential. These cells were first

recognized with the capacity to generate three

(1) Ph.D. student, Department of Oral Diagnosis, College of C_)StEObl as(glfl’s) chondroblastic  and ad_l pocytic
Dentistry, Baghdad University. lineages ™™ . Many recent research studies have
(2) Professor, Head of Ora Diagnosis Department, College of demonstrated that MSCs may possess more

Dentistry, Baghdad University. . - .. .
(3) Professor, General Manager of Iragi Center for Cancer and extensive differentiation potentials than expected.

Medical Genetic Research. These cells have been shown that are able to
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differentiate into many other specialized
phenotypes other than the skeletal lineages
(osteocytes, chondrocytes and  adipocytes)
including neural  cell, pancreatic cell,

cardiomyocyte, renal epithelia cell, intestinal cell
and keratinocyte *®. MSCs were first isolated
using their plastic adherent properties and till now
this property is utilized as current method for
MSCs isolation from variety of species including
human, mouse, rat, cat, rabbit, pig and baboon by
many researchers™” .

MATERIALSAND METHODS

In this experimental study 32 adult rabbits
weighting an average of (2.5 - 3 kg) were used
and maintained under control conditions of
temperature, drinking and food consumption. The
experimental animals were divided into two
groups as follows:

Group A : contains 16 controlled diabetic
rabbits received daily insulin as a treatment in a
dose of 0.1 mg/ kg of body weight.

Group B contains 16 diabetic rabbits
received autologous bone marrow-derived stem
cellsas atreatment.

Induction of Diabetes Mdllitusin Rabbits

Vol. 24(Sp. I ssue 2), 2012
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All animals were weighted to calculate the
dose of anesthesia and alloxan which were given
to them (Figure 1).The general anesthesia was
induced by intramuscular injection of xylazine
(0.4 mg/kg of body weight) plus ketamine
hydrochloride (40 mg/kg of body weight). After
10 to 15 minutes the animals were anesthetized,
the skin covering the ears of the rabbits was
shaved carefully from the outer surface to expose
the external auricular vein. The rabbits were
injected by a single dose (120 mg/kg) intravenous
injection of the pancreatic beta-cells toxin
monohydrate (Alloxan), which was administered
to the rabbits viathe marginal ear vein (Figure 2).
Severity of the induced diabetic state was
assessed by daily monitoring of blood glucose
levels with a calibrated glucose meter (few drops
from the ear) and daily estimation of the body
weight (Figure 3). For determination of blood
glucose level, the animas whose blood glucose
level was greater than 200mg / dl were indicated
as hyperglycemic. Five to seven days after

injection, Alloxan induced diabetes by destroying
the beta cells of the pancreas; the blood glucose
level was elevated above the 200mg/dl (Figure
4). Animals of group A were treated by daily
injection of insulin to control the hyperglycemia.

Figure 3: Monitoring of blood glucose level Figure 4: Elevation of blood glucose level

I solation of M SCs from the Bone marrow

The surgery was performed under well
sterilized condition and gentle surgical technique.
The surgical towels were placed around the site of
operation; the site chosen for operation was the
proximal tibia metaphysis of the right limb
(Figureb). Skin incision was done by using a
sharp blade to expose the muscle (Fig.6). Then the
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muscle was dissected to expose the tibia (Figure
7). By intermittent drilling with (1 mm surgical
drill) and continuous, vigorous irrigation with
sterile normal saline, a guide hole was made
(Figure 8). By using sterile syringe (5ml) that
contains few drops of heparin (to prevent blood
clotting) the bone marrow was aspirated as soon
as possible (Figure 9). After that the area was
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washed very well with a sterile normal saline, the
muscle was sutured with 3/0 absorbable (catgut)

Vol. 24(Sp. I ssue 2), 2012
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suture (Figure 10). The skin was sutured with
interrupted 3/0 silk suture (Figure 11).

Figure5: The site of operation

Figure 9: Aspiration of bone marrow

Figure 10: Muscle sutured with cat gut suture

Figure 11: Skin sutured with silk suture

Inside the hood (previoudly sterilized by UV
Rays over night), the bone marrow was inserted
into two test tubes (t.t), equa volume of
phosphate buffer saline(PBS) was added to (t.t.)
and shake very well until the solutions became
homogenous .Then the two t.t. was put inside the
centrifuge (2000 RPM)  for 10 minutes. Inside
the hood the top two thirds of the solution were
removed (that contains non adherent cells).
RPMI-culture media was added to the precipitate
1/3 of thet.t. & shake very well Until the media
was became homogenous, then the media was
added into a well sterilized plastic falcons &
covered very well by a parafilm, finaly the media
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was incubated at (37 °C, 5% Co2 & 95%
air).The cells were checked periodically under
inverted microscope, the culture media was
changed twice a week for two weeks. With the
medium changes, almost all the non adherent cells
were washed away.
Differentiation of MSCsinto Insulin producing
cells

1- Inside the hood about 2/3 of the medium in
the falcons was removed and pre-inducing
medium was added to the remaining 1/3 of the
falcons, the pre-inducing medium containing low
glucose-RPMI (L-RPMI) supplemented with 10
mM  nicotinamide, plus 1 mM  beta
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mercaptoethanol and 10% of feta bovine
serum(FBS) , then covered by a parafilm and
incubated at (37 °C, 5% CO2 & 95% air) (for 24
hours).

2- The medium was changed with fresh
inducing medium; containing serum free high
glucose-RPMI (H-RPMI) , supplemented with 10
mM  nicotinamide , plus 1 mM beta

Vol. 24(Sp. I ssue 2), 2012
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mercaptoethanol , then covered by a parafilm and
incubated at (37 °C, 5% CO2 & 95% air) (for 10-
12 days).

Detection of Insulin producing cells

The insulin producing cells can be detected by
dithiazone (DTZ) stain. DTZ is a zinc-chelating
agent known to selectively stain pancredtic beta
cells because of their high zinc content 2.

Figure 12: Reimplantation of M SCs

Inside the hood about 2/3 of the medium was
removed from the falcon, then 2 ml of DTZ
solution was added for the remaining 1/3 of the
medium in the falcon that containing the MSCs,
the cells were incubated at (37 °C, 5% CO2 &
95% air) for 30 minutes and examined under
inverted microscope.

Reimplantation of MSCs

5 ml of the medium was reimplanted to the

rabbits by subcutaneousinjection (Figurel?2).

RESULTS

About 4 to 5 days after incubation the stem
cells adhered to the base of the sterilized falcons
and started to be elongated and became spindle in

Figure 13: Colonies of M SCs 4 days
after incubation, the cells became
neurons-like shaped, inverted
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shape just like a fibroblast cells, some of them
became growing to have a neuron- like shaped
(Figure 13). 14 to 16 days after incubation, the
cells grew as a monolayer which were completely
attached with each other by a network like
connection and filled al the base of the sterilized
plastic falcons (Figure 14). Ten to 12 days after
adding the differentiated medium the
undifferentiated MSCs were typical of adherent
spindle and fibroblasts- like. However, under
differentiation condition changed from spindle-
like cellsinto round or oval types, these cells were
morphologically similar to pancreatic islet cells
(Figure 15).

Figure 14: The monolayer of M SCs,
2 weeks after incubation, inverted
microscope 40X.
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Figure.15: The colonies of
pancreaticislet cells, inverted
micr oscope 40X.

Detection of Insulin producing cells

Almost a lot of insulin-like cells were stained
positive to DTZ stain and they appeared like
crimson-red  appearance  under  inverted
microscope (Figure 16).

DISCUSSION

In pancreas, insulin is produced and secreted
by speciadized structures, islets of Langerhans.
Diabetes, which affects thousands of million
people in the world, results from abnormal
function of pancreatic isets. The main obstacle to
successful idet transplantation for diabetes is the
limitation of available insulin-producing tissue
9 The present study introduced to generate cells
expressing insulin from rabbit's bone marrow —
derived mesenchymal stem cells. This approach
may provide a potential new source of pancreatic
islet cells for transplantation. Bone marrow is an
important source of easily procurable adult stem
cells, in addition to the ability of bone marrow-
derived stem cells to recondtitute the
hematopoietic system “?. In the present study
MSCs was successfully isolated from the bone
marrow, this finding was in agreement with @ |
who found extra pancreatic proinsulin-producing
cells present in the liver, BM, spleen, adipose
tissue, and thymus in hyperglycemic animals and
that the majority of these proinsulin producing
cells were derived from the donor BM, as
evidenced by BM transplantation experiments.
The routine method for M SCs isolation from bone
marrow samples is to plate the bone marrow cells
in plastic dishes in the presence of appropriate
medium and to incubate the cultures in an
atmosphere of 5% CO2 and 37C° temperature.
The next step is to discard the non adherent cells
by medium replacement, keep and expand the
adherent population which mainly possesses a
fibroblastic morphology ®® . The cells are
cultured in glucose-rich medium. Glucose is a
growth factor for beta-cell replication in vitro and
in vivo. Glucose has been shown to increase the
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Figure.16: Insulin- producing cells
stained positive by DTZ stain,
inverted microscope 40X.

insulin content in cells derived from adult stem
cells. In the proliferation phase, the high glucose
content may support the extra energy needed for
cell division. In the differentiation stage, it could
modulate specific gene programs linked to
glucose sensing and insulin secretion “? . Severa
in vitro studies have shown that bone-marrow—
derived stem cells could be reprogrammed to
become functionally insulin-producing cells under
certain culture conditions *% In this
experimental study The MSCs were successfully
differentiated into pancreatic islet p-like cells.
These cells were morphologicaly similar to
pancregtic idet cells and have the ability for
regulating rabbit's blood glucose level. High
glucose concentration was considered as a potent
inducer for pancreatic islet differentiation.
Nicotinamide was used to preserve iset viability
and function @, B-mercaptoethanol  was
commonly used as a neurocyte inducer. In the
present experiment, high glucose aone could
not effectively induce MSC to differentiate into
idet-like cells. After adding nicotinamide, they
effectively transformed MSCs into islet-like cells.
This implies that nicotinamide has been an
effective inducer, or it protected the differentiated
cells from dying or transforming into other cell
types. B-mercaptoethanol increased the potency of
nicotinamide . DTZ, a zinc-chelating agent, is
known to selectively stain pancreatic beta cells
crimson red. As they contain a large amount of
zinc. Using this characteristic of DTZ, insulin-
producing cells derived from rabbit's bone
marrow mesenchymal stem cells was identified as
well as cellular clusters. DTZ is a zinc-binding
substance, and pancreatic islets from such animal
species as mouse, rabbit, rat, dog, pig, and human
are known to be stained crimson red by its
treatment, because of their higher zinc contents
compared with other tissues ?" %)
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| mmunohistochemical expression of Cyclooxygenase 2 and
Cagpase 7 in oral lichen planus

MunaS. Merza, B.D.S, M.Sc., Ph.D. ®
ABSTRACT

Background: Oral lichen planus (OLP) is one of the most common dermatological diseases presenting in the oral
cavity. Although relatively frequent, OLP is the target of much controversy, especially in relation to its potential for
malignancy. This study was conducted to find biological changes in the expression of caspase 7 and
cyclooxygenase 2(cox2) in OLP by immuohistochemistry and to explore the correlation between them.

Materials and Methods: Fifteen cases of randomly chosen paraffin embedded tissue blocks of OLP with 5 normal oral
mucosa cases were included in this study. Immunohistochemistry was performed to evaluate Cox2 and caspase 7
proteins expression.

Results: The expression of cox2 was positive in all studied cases of OLP with negative expression in normal oral
mucosa. Caspase 7 expression was positive in (73%) of the cases of which (36.5%) showed strong positive expression
score. Non-significant positive correlation was found between the two markers.

Conclusion: This study provided further evidence that epithelial cells in OLP undergo apoptotic death, on the other
hand they develop high rate of inflammation which may create a good environment for malignant transformation.
Key words: oral lichen planus, cox2, caspase 7, immunohistochemistry. (J Bagh Coll Dentistry 2012; 24(Sp. Issue 2):61-
64).

INTRODUCTION Immunohistochemistry staining procedure
Oral lichen planus is a chronic inflammatory Immunohistochemical - staining technique was

disease of ora mucosa The world heslth performed to examine Cox2 and caspase 7 protein
organization has defined it as potentialy expressions .Four um thickness sections of each

precancerous disorder, representing a generalized case were cut and mounted on positively charged
state associated with a significantly increased risk dides for immunohistochemical staining with
of cancer 2. monoclonal  antibodies Cox2 and caspase
Cyclooxygenase-2 which is an inducible 7(Abcam). o

enzyme in most cell types including keratinocytes, Positive and negative tissue controls were
fibroblast and Tcell, catalyzes the synthesis of obtained according to antibodies manufacturer
prostaglandins ©.Several processes in cancer may data sheets and included in each run. Normal oral
be influenced by Cox2 including cell proliferation mucosa (5 cases) from voluntary hedthy
,apoptosis, and  angiogenesis.Cyclooxygense? individuals was also included in the study.

may inhibit apoptosis via different pathways like Assessment of immunohistochemical results:-
down- regulation of arachidonic,up regulation of The immunoreactivity of cox2 was evaluated

proto-oncogene Bcl2 and  down-regulation of according to (8).Immunostained regions a 400
Bax, thus contributing to increased survival ©) magnlfl_catlon were scored as f(_)llows :pos_|t|ve
Caspase 7 is a member of the caspase family expression was e\_/a_luate_d by _takmg three fields
and has been shown to be an executioner protein per case and staining intensity was scored as
of apoptosis. The precursor of this caspase is O(negative),1(weak),2(weak),and
cleaved by caspase-3,9and 10.It is activated upon 3(strong).Staining extent was scored as 0(0%)
cell death stimuli and induces apoptosis ©.It is 1(1-25%) ,2(26-50 % ),3(51-75 %).and 4(76-
a303-amino acid protein with high Similarity to 100%)according to the percentage of positively
caspase-3.Caspase -3 and  caspase7  are stained cells. The sum (_)f mten_s.ty and extent
functionally ~similar  substrate  specificities scores was used as the final staining score. All
“”.Caspase -7 is important to caspase -3 in cases were divided into four groups as follows:-
apoptosis execution, especialy in the cells with 0=(negative) ,1-3( low) 4-5(moderate ),and 6-
deficient or under expressed caspase3‘7’. 7(high).If _th_e scores were moderate or high, cases
were classified as cox2 over expressed.

MATERIALSAND METHODS Regarding ~ Caspase 7 immunostaining

. L . evauation, the staining extent was scored as
Fifteen retrospective tissue samples of paraffin follow:-0<5%, 1:5-25,% 2:26-50%,3:51-75%and

embedded blocks histologically verified as oral 4:>75% and the Staining intensity was graded as
lichen planus were randomly chosen from the follow:0:negative 1-weak 2moderate
archives of oral pathology department, College of 3strong.The final score was achieved by

Dentistry, Baghdad University. multiplication of the two scores above and scores

gﬂnﬁfrifagta;g;’ivzeggtmw of oral diagnosis, College of of 0-4 were defined as negative expression (-
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),scores of 5-8 as weakly positive expression
(+)and scores of 9-12 were defined as strongly
positive expression (++) ( 9).

Statistical analysis; Numerical values were used
to describe variables which include, No, Mean,
SD for age , cox2 and caspase 7.Pearson
correlation coefficient of correlation (r) was used
to find the relation between the two markers .The
statistical analysis achieved by using SPSS
(statistical package for social sciences).

RESULTS
The mean age of the study sample was (44)

Vol. 24(Sp. Issue 2), 2012
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years +stDv (13.8), ranged from (22-68) years,
eight of them were males and seven were females.
The most predominant site was the buccal mucosa
(66.7%) followed by the tongue (20%).

Cox-2 expression was indicated as  brown
granular cytoplasmic and membranous staining in
both basal and parabasal epithelia cellsFig.(1).
The results of this study showed positive
expression of cox2 enzyme in all OLP cases with
strong positive expression in 5(33 %) cases,
moderate positive expression in 4(27 %) cases and
weak positive in the remaining 6(40 %) cases
(Table 1).

Table 1. Cox2 expression in 15 cases of OLP

Cox2 expression | No. | %
Low 6 |40
Moderate 4 |27
High 5 |33

Figure 1: Strong positive cox2 immunohistaining in olp (brown granular cytoplasmic and
membranous staining in both basal and parabasal epithelial cells). X400.

Caspase 7 expression was detected as brown
granular mostly cytoplasmic immunohistaining of
the basal and parabasal cells, Fig. (2). Positive
expression was found in 11(73%) of the cases. Of

them, 4(36%) cases showed strong positive
expresson and 7(64%) with weak positive
expression as clarified in table (2).

Table 2: Caspase 7 expression in 15 cases of OLP

Caspase 7 expression | No. | %
Negative(0-4) 4 | 27
Weak positive(5-8) 7 | 64
Strong positive (9-12) | 4 | 27
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Figure 2: Strong positive caspase7 immunohistaining in olp (brown ranular cytoplasmic
staining of basal and parabasal epithelial cells). X400.

Regarding the correlation between either
markers expression, the present study revealed a
statistically non significant positive correlation.

DISCUSSION

In order to investigate potential biological
objective predictive marker, the expression of
cox2 and caspase 7 were evaluated on biopsies of
oral lichen planus by immunohistochemistry.

The results of cox2 immunohistochemistry
revealed positive expression in al investigated olp
cases in basal and parbasal cell layers with
negative expression in normal oral mucosa. This
finding isin agreement with a previous study .

Similarly, avarying degree of cox2 expression
was observed in sub epithelial infiltrate of olp. In
previous studies on oral sequamous cell
carcinoma, results revealed positive expression of
cox2 in al studied cases with negative expression
in normal ora mucosa ™. These findings
supported the suggested link between chronic
inflammation and the development of ord
squamous cell carcinomain olp.

Regarding caspase 7 expressions, results
showed increased expression in olp cases in
comparison to normal oral mucosa with varying
degree of expression among different OLP
lesions. Up to our knowledge there are no earlier
reports on caspase 7 expressions in OLP, however
caspase cascade pathway had been investigated in
olp @, Similarly caspase 3 expression in OLP
was studied that revealed high expression in olp
lesions compared with normal oral mucosa with
co-localization in basal and supra basal epithelial
layers suggesting that proliferating epithelial cells
may be targeted for destruction in OLP. ®*) There
are several studies on Bcl-2 expression in OLP
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lesions, which have all shown only weak Bcl-2
expression in OLP Kkeratinocytes,supporting the
role of apoptosis in OLP ™. These findings
supported the present finding since caspase 3 and
caspase 7 are functionally similar in substrate
specificities and caspase 7 is important for
caspase 3 in apoptosis. Similarly, previous study
on capase 7 expression in OSCC showed positive
expression in74% o f cases. ™.This study
confirmed the view that apoptosis may play arole
in olp tumor genesis.

Regarding the correlation between cox2 and
caspase 7 expressions, the present finding showed
a non significant positive correlation, however
further studies with larger samples are needed to
find out the relation between these two markers.

As a conclusion, this study provided further
evidence that epithelia cells in olp die by
apoptosis, on other hand they develop high rate of
inflammation which may create a good
environment for malignant transformation.
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Oral manifestations, oral health status and saliva
composition changesin a sample of Iragi systemic lupus
erythematosus patients

Noor S. Mohammed Ali, B.D.S. @
Taghreed F. Zaidan, B.D.S., M.Sc., Ph.D. @

ABSTRACT

Background: Systemic lupus erythematosus (SLE) is a multisystem autoimmune disease associated with significant
morbidity and mortality. Sicca symptoms are frequent in SLE which may be related to concomitant occurrence of
Sjogren's syndrome (SS). The aims of study were to determine prevalence of oral manifestations and
tempromandibular joint disorders, and to find a correlation between the changes in saliva flow rate, pH and
composition with the incidence of dental caries in SLE patients.

Subjects, materials and methods: One hundred and two individuals were enrolled in this study; 52 of them were SLE
patients; and 50 were healthy control individuals matched in age and gender. The assessment of dental status was
made according to the decay missing filing teeth (DMFT) index; the gingival inflammation was assessed using the
criteria of gingival index; Clinical pocket depth was measured with periodontal probe type Wiliam, and whole
unstimulated saliva samples have been collected from each subject for biochemical analysis. Also, salivary flow rate
and pH were measured. After centrifugation, the supernatant of saliva was aspirated for biochemical analysis.
Results: Oral ulceration was the most prominent orofacial manifestations of SLE patients followed by
Tempromandibular joint (TMJ) disorders and facial skin rash then oral vesicles& bullae, oral lichen planus and finally
oral petechiae & purpura. Salivary flow rate and salivary pH were significantly lower in SLE patients than in the control
subjects. Oral hygiene index (DMFT index, gingival index, Clinical pocket depth) were significantly higher in SLE
patients than in the control subjects .Salivary calcium, sodium, chloride, and total protein were significantly higher
among SLE patients than in the control subjects. While salivary potassium and inorganic phosphorus were significantly
lower among SLE patients than in the control subjects. In addition, there was a highly significant positive linear
correlation between age of SLE patients and DMFT, and between age and clinical pocket depth; and a highly
significant negative linear correlation between salivary flow rate and salivary calcium in SLE patients. Also there was
highly significant positive linear correlation between DMFT and salivary calcium, and between DMFT and salivary
chloride.

Conclusions: Oral manifestations are common in Iraqi SLE patients. Changes in salivary flow rate, pH, salivary
composition, and increased dental caries may serve as potential markers of the extent of autoimmune mediated
salivary gland dysfunction which is similar to Sjogren’s syndrome.

Keywords: systemic lupus erythematosus, Oral manifestations, saliva. (J Bagh Coll Dentistry 2012; 24(Sp. Issue 2):65-
69).

INTRODUCTION The American College of Rheumatology
Systemic Lupus Erythematosus (SLE) is a established eleven criteria in 1982 and revised in

clinicd heterogeneous disease which s 1997 © as a dlasdficatory instrument to
autoimmune in origin, and characterized by the operationalise the definition of SLE in clinical
presence of auto antibodies directed against trids. o N

nuclear antigens. It is by definition, a multi- Ora manifestations like recurrent infections or

system disease and patients can present in vastly mouth ulcers, severe gingivitis, or excessive
different ways ) dental caries have been found frequently in SLE

(5) . .
The clinical heterogeneity of this disease is - Many patients with SLE suffer from
mirrored by its complex aetiopathogenesis tempromandibular joint disorders, which are a
reviewed . painful complication of the mandible joint that

Dysfunction in immune regulation plays the can impair the ability to spesk and chew;
principal role in the pathogenesis of SLE. Hyper Osteonecrosis of the mandible frequently leads to
reactivity of B-cells, producing a spectrum of articular collapse, bone destruction and loss of
autoantibodies, is primarily responsive for the function with varying clinical  mandibular
immune dysregulation, athough T-cells are dysfu_nctlon._ This manlf&sta_non can al_so be
involved in the pathogenesis as well. The tissue associated with poor oral hygiene, increasing the
injury is caused by immune complexes, deposition risk of oral infections and tooth extraction ©.
of which induces cell infiltration and damage to SLE is closely associated with excretory gland

the tissue by proteolytic and collagenolytic involvemth Thus, oral apd ocular Symptoms are
freqguent findings. Minor sdivary gland

(1) M.Sc. Ora Medicine, college of dentistry, university of lymphocytic infiltrates are found in 50-75% of the
Baghdad, Irag. patients, whether they are complaining of dry
(2) Professor, Oral Medicine, college of dentistry, university of mouth or not .
Baghdad, Irag.
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Unstimulated salivary flow rate is decreased in
many of the SLE patients; aso SLE is a
diagnostic comPonent of secondary Sjogren's
syndrome (sSS) ©.

MATERIALSAND METHODS
This study was carried out during the period
from the middle of November 2010 till the end of
March 2011 in Baghdad city The tota sample
examined in this study consisted of 102 subjects,
they were divided into 2 groups; 52 patients (SLE
group); 50 patients were females (96.1%) and two
patients were males (3.8%); 50 healthy control
females (healthy control group). Informed patients
consent and ethical approval were obtained for
this study; al patients were diagnosed by a
Rheumatologist as SLE patients depending on the
criteria of the ACR, 1982. All the subjects
answered a written questionnaire regarding their
name, age, gender, occupation, dental and medical
histories, feeling of dry mouth, any ora, and
systemic diseases, SLE duration, SLE activity
using SLE disease activity index (SLEDAI) © and
drugs used in the management of the disease,
further complications associated with SLE and all
investigations (hematological and immunological)
were  recorded. Examination of the
tempromandibular joint was done and all
clinically evident changes (clicking, limitation,
dislocation...etc) was determined and recorded.
Intraoral examination was done for each
individual “@ All clinically evidences of mucosal
dteration (redness, swelling, ulcer, etc) was
determined and recorded, to find any ord
manifestations. The assessment of dental status
was made according to the (Decayed, Missed, and
Filled Teeth index); the gingival inflammation
was assessed using the criteria of gingival index;
clinical pocket depth was measured with
periodontal probe type William; whole
unstimulated saliva samples have been collected
from each subject for biochemical analysis.
Salivary samples were collected by spitting
method. Saliva pH was measured immediately by
digital pH meter; salivary flow rate was measured
by collection of saiva through 10 minutes, the
volume of sdliva is recorded in order to give the
sdlivary flow rate in ml/min; after centrifugation
the supernatant of saliva was aspirated for
biochemica analysis. Calcium, sodium and
potassium were measured by using Atomic
absorption spectrophotometer; while inorganic
phosphorus, chloride and total protein were
measured by colorimetric  method. Oral
manifestations, saliva flow rate, pH, oral heath
indices, salivary (Calcium Sodium and Potassium
Inorganic phosphorus, Chloride and Total protein)
of SLE patients were recorded according to (age,
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duration of disease, disease activity, and
treatment) subgroups.

RESULTS

The mean age of SLE patients was 32.24+
9.26 years, with age range of 16-53 years old,
while the mean age of healthy control subjects
was 29.24+ 7.87years, and range of 17-54 years
old, according to the age, SLE patients were
divided into four sub-groups (15-24, 25-34, 35-44,
45-54) years. It has been shown that the highest
percentage of SLE patients and control subjects
was in the age group of 25-34 years. Patients with
SLE have been divided into four sub-groups
according to disease duration periods (< 1, 1-4, 5-
9, 10-14) years, it has been shown that the number
of SLE patients of (1-4 years) duration period was
significantly higher (P< 0.01).SLE patients have
been divided according to treatment into three
sub-groups. patients on corticosteroid therapy
(Predinisolone) (34%), patients on antimalarial
drugs (Hydroxychlorogquine) (26%) and patients
under combination of medications which include:
Predinisolone, Hydroxychloroquine and
Immunosuppressive drugs (Azathioprine) (40%)
with no significant differences in the percentage
of SLE patients according to their treatment.

It has been shown that the number of systemic
lupus erythematosus patients with active disease
in this study was significantly higher than the
number of systemic lupus erythematosus patients
with inactive (remission) disease according to
SLEDAL.

Table 1: Orofacial manifestationsin SLE
patients
Orofacial manifestations| N |%

Oral ulceration 36|72
Lichen planus 4|8
TMJ Disorders 27|54
Facial skin rash 2754

Petechiaeand purpura | 2| 4
Vesicles and Bullai 5]10

Oral ulceration (72%) was the most prominent
orofacial manifestations of SLE patients followed
by tempromandibular joint (TMJ) disorders (54%)
and facia skin rash (54%) then ora vesicles&
bullae (10%), oral lichen planus (8%)and finally
oral petechiae & purpura (4%). Sdivary flow rate
and sdivary pH were significantly lower in SLE
patients than in the control subjects (0.36+0.21
versus 0.85+0.29 ml/min, p <0.001; 6.34+0.60
versus 6.74 + 0.51, p=0.001 respectively).Oral
hygiene index (DMFT index, gingival index,
Clinical pocket depth) were significantly higher in
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SLE patients than in the control subjects (p
<0.001).

Table 2: The mean values of different
salivary elementsin both SLE patientsand
control subjects.

Salivar SLE Control
elememys (N=50) | (N=50) | t | P
Mean| SD [Mean| SD

Calcium | 5 3515 26| 1.60 [0.23]15.112]0.000
(umol/L)
Potassium -
(umollL) | 777 |1:38/21.58/6.68 ;0000
Sodium 14 5515 541 876 |2.06| 3.985 |0.000
(umol/L)
Chloride | 1, 5315 86| 36.36/4.76| 3.626 [0.000
(umol/L)
Inorganic

Phosphorus | 4.47 |0.85| 7.15 |1.74{-9.747]0.000
(umol/L)

Total Protein
(@1o0m) | 021 |0.06] 0.13 0,03/ 7.249 |0.000

Significant using t-test, p <0.001

Salivary calcium, sodium, chloride, and total
protein were significantly higher among SLE
patients than in the control subjects
(P<0.001).While salivary potassium and inorganic
phosphorus were significantly lower among SLE
patients than in the control subjects (P<0.001).In
addition, there was ...a highly significant positive
linear correlation between age of SLE patients and
DMFT(r=0.434,p= 0.002), and between age and
clinical pocket depth (r=0.355, p=0.012); and a
highly significant negative linear correlation
between salivary flow rate and salivary calcium in
SLE patients(r= -0.396, p=0.004). Also there was
highly significant positive linear correlation
between DMFT and salivary calcium(r=0.323,
p=0.022), and between DMFT and sdivary
chloride (r=0.325, p=0.021).

DISCUSSION

In the present study 50 SLE patients were
females, only 2 patients were males and were
statistically excluded. The female to male ratio
was 25:1, this was agree with other studies who
found that the number of SLE female patients was
higher than SLE male patients ***2*¥  found that
the female to male ratio was 27:1,37:2 and 17:1
respectively. Oral ulceration was the important
oral manifestation of SLE patients in the present
study which was present in 72% of those patients.
Oral ulceration is commonly found in patients
with SLE and represents one of the 1982 revised
ACR criteria for the classification of SLE. Ora
ulcers are present in roughly 25% to 45% of SLE
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patients. Oral ulcerationsin SLE patients have for
a long time been considered as a sign of
“vasculitis’ and predictors of severe systemic
flares of the disease ™. In the present study 8%
of SLE patients were with ora lichen planus
which agreed with other study “*® who found that
Classic lesions of lichen planus (LP) was
uncommon and the chances of conversion of the
syndrome into systemic lupus erythematosus are
5-10%.

Facial malar rash was found in 54% of SLE
patients in the present study, this agrees with other
study “® who found that 58% of SLE patients
have maar rash. Tempromandibulare joint
disorders were found in 54% of SLE patients in
the present study, other study documented the
prevalence of TMJ disorders was 60% in SLE
patients ®”. Autoimmune disorders, such as
rheumatoid arthritis and lupus erythematosus can
cause significant inflammation and destruction
within the TMJ, Joint disease associated with
lupus, is associated with high concentrations of
inflammatory mediators within the joint but
sometimes is triggered by system-wide immune
dysregulation; Pathophysiology of autoimmune-
based arthritis of the TMJ is the same as that
found in other joints “®.

In the present study oral petechiae and purpura
found in 4% of SLE patients, Thrombotic
thrombocytopenic purpura (TTP) in patients with
SLE is extremely rare. The overall incidence of
TTP in SLE patients is unclear and has been
reported to be as low as 0.5% "9 Patients with
TTP have a severe deficiency of Von Willebrand
Factor (VWF) cleaving metalloproteinase
(ADAMTS-13), which normally cleaves the
unusualy large VWF into smaller and less
adhesive VWF resulting in micro vascular
thrombosis and thrombocytopenia when deficient,
Connective tissue disorders like SLE have low
levels of ADAMTS-13 suggesting a possible
common Pathophysiology for this disease
association .

In this study it has been shown that ora
vesicles and bullai were found in 10 % of SLE
patients, bullous lesions can occur in SLE as a
subepidermal  blistering disease ®”, or when
severe edema and hydropic degeneration occur in
the basal layer. The latter condition is considered
a lupus erythematosus (LE)-specific lesion
@2 The former condition is a rare disorder
characterized by tense fluid-filled vesicles and
bulla, with an erythematous or urticarial
background. Bullous SLE is a rare, transient
autoimmune bullous disease that occurs in
established cases of SLE .|t appearsin less than
5% of patients with SLE, either in isolation or in
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addition to other cutaneous manifestations, this
condition usually affects young females ¥,

The reduction in salivary gland function as
measured by saliva flow rate in SLE patients
result from that the salivary gland are major target
organs of SLE. Reduced salivary flow rate and the
concomitant reduction of oral defense systems
may cause severe caries and mucosal
inflammations .

One study found that there is association
between dental caries and pneumonia in patients
with systemic lupus erythematosus (SLE), also
found that there is an impaired salivary flow rate
in SLE patients, which is considered a risk factor
for dental caries ®®

Other study found that the medians of the Pl
and the GI were higher in JSLE patients than in
controls (61.5 versus 38.10, P = 0.003 and 26.0
versus 15.95, P = 0.014; respectively) ?"). another
study reported an incidence of periodontitis in
94% of patients with SLE ©, and another case
showed 18 of the 30 patients (60%) had
periodontitis in their SLE group “®. to understand
the reasons for the observed siaochemica
changes in SLE, the process of saliva production
needs to be studied closely. Under normal
circumstances, primary saliva is secreted into the
acinar lumen and subsequently transported to the
oral cavity through the sdlivary ducts by
contraction of epimyoepithelia cells and other
hydrostatic forces. As primary saliva traverses the
striated ducts, salivary composition is modified
considerably: phosphate is thought to be slightly
concentrated, whereas sodium and chloride are
extensively reabsorbed at low flow rate ®.

Duct cells may impair in their function by the
periductal lymphocytic infiltration that is present
in the major sdivary glands affected by the
autoimmune disorder; perhaps, locally produced
autoantibodies directed against duct cells cause
E?r’gpairment of electrolyte transport in duct cells

The sdlivary changes observed in systemic
lupus erythematosus patients reflect impaired
ductal salt re-absorption; the results of this study
suggest that changes in salivary flow rate, pH and
salivary composition as well as increase dental
caries experience in those patients may serve as
potential markers of the extent of auto immune
mediated sadivary gland dysfunction which is
similar to Sjogren's syndrome.
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Etiology of the oral burning pain and itsrelationship to
sex, age and anatomical sites
(Clinical study among a sampleof Iragi patientsin
Baghdad)

Sabah M. Dhamad, B.D.S., M.Sc. @

ABSTRACT

Background: The studies about oral burning pain are few in Iraq in spite of this disease is a significant common
among numbers of Iraqi patients, so more information were required in order to avoid its effect and occurrence. The
aim of the current study is to determine the actual causes for the disease by examining a sample of Iraqi patients in
Baghdad, in order to evaluate its relationship to the age, sex and the anatomical sites.

Subjects and methods: Sixty patients were selected from two hospitals, several specialized dental clinics and public
medical clinic, in east of Baghdad (Sadder, Jamella and Baladeyate cities). Nineteen patients were excluded
because they could not continue in this study. The remaining forty one patients, 23 female patients, their ages
ranged between 25 - 60 years, while the male patients were 18, their ages ranged between 20 - 60 years. The
duration of symptoms of burning inside the oral cavity ranged from 6 months to 3 years . Each patient in this study
was examined clinically to detect any oral lesion may have direct cause for the disease , also patients were asked
about the types of drugs intake , in addition to their psychological conditions . The medical and dental histories were
taken from all examined patients, also all medical and dental reports of the patients were determined. Few results of
different investigations of the examined patients were replaced by new ones, and the others were taken in
consideration for obtaining results for this study. Fasting blood sugar, thyroid function test, histopathological
examination and others were examples for such investigations which had been done. The most important finding in
this current study that the cause of oral burning pain in the examined Iraqgi sample was mainly multi factorial causes
and a few cases were caused by single etiology.

Results: This study revealed that the most common causes of the oral burning pain in this Iraqi sample was , hormonal
changes , bad psychological conditions , the side effects of some drugs intake , chronic gastritis in addition to other
factors. The most anatomical site affected inside the oral cavity was the dorsal portion of the tongue.

Conclusion: One conclusion for the current study in some examined cases was found that a hiding cause may play a
role in oral burning pain occurrence beside other factors. This study appeared that female patients over 50 years
were more susceptible to this disease than male patients; also older age groups for both sexes were mostly affected.
Key words: Oral burning pain, Menopause. (J Bagh Coll Dentistry 2012; 24(Sp. Issue 2):70-77).
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INTRODUCTION seen most often in women, particularly those are

Oral burning pain is a burning symptom in the post menopausal. Oral burning pain is often
oral cavity or tongue that might be associated with absent during the night but progressively
clinical or laboratory abnormalities. The pain may zlr)lcreases throughout the day and into the evening
coexist with other oral conditions; patients with - Oral burning pain is common complex problem
ordl burning pain may have a significant thgt causes the mdlwdual to experience bur.nlng
emotional  impact which  suspected  of pan on the lips, tongue and some times

exaggerating their symptoms. The condition is throughqut_ th(_e m(%uth. There are often no visible
signs of irritation*”.
The main symptom of oral burning pain is

(D)Lecturer in preventive dentistry Department, Medical technical moderate to severe burning in the mouth and can
Institute — Baghdad
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persist for months or years, in many people, the
burning sensation begins in late morning, builds
to a peak by evening, and even subsides at night.
Anxiety and depression are common in people
with ora burning pain and may result from
chronic pain @. It iswell known that symptoms of
burning in the oral tissues are concomitant to
certain oral diseases. However, burning symptoms
might occur when oral mucosa has clinically
healthy appearance. Additionally, in some patient
underlying local and systemic condition which
could lead to symptoms of burning might be
found, finaly, in patient where these clinical and
laboratory finding are lacking, diagnosis of true
oral burning pain is established and that al the
other oral burning pain are due to a different
pathologies representing with one symptom
within the clinical spectrum of such a group of
pathologies .

Several diseases of the oral mucosa may have
burning as symptoms, such as herpes simplex
virus, aphthous stomatitis, xerostomia and others.
However, patients who refer a burning sensation
if the oral mucosa or a chronic pain without any
visible ateration of the ora tissues might be
diagnosed as having burning mouth syndrome. It
is very important for clinicians to be able to
distinguish the oral burning pain caused by a
specific disease beside burning mouth syndrome
(BMYS). Burning mouth syndrome (BMS) usually
affects people over the age of sixty years and
occurs more in older women ©.

The etiology of the burning mouth syndromeis
still  poorly understood, recent studies have
proposed neurological background, trigeminal
small — fibers sensory neuropathy, also
interactions between taste and ora pan are
responsible for oral burning pain and that the
intensity of the peak ora pain correlated with the
density of fungi form papillae ©. Among the
possible risk factors for oral burning pain are
numerous psychopathological situations in which
the microcirculatory mechanisms are involved in
pain generation. A local microcirculatory
disturbance in the areas affected by ora burning
pain could contribute to the burning sensation
descried by patients. Some authors found that
patients with ora burning pan had Para
functional habits such as tooth grinding, clenching
(bruxism), or tongue thrusting that could lead to
changes in the intra — oral blood flow. Ora
burning pain may be caused by hormona
changes, vitamin deficiencies, systemic diseases
such as diabetes, some drugs intake, sensitivity to
some materials, food and other causes .
Therefore this study aimed to evaluate the causes
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of ora burning pain and its relationship to sex,
age and anatomical sites among a sample of Iraqgi
patients in Baghdad.

PATIENTSAND METHODS
Patients

Sixty patients were studied in this study they
were collected from:

a- Al-Imam Ali general Hospital in Sadder city.
b- Al-Sadder Hospital also in Sadder city.
c- Medical public health clinic in Baladeyate —

Baghdad.

d- Several private special dental clinics in

Jamellacity.

Nineteen patients were excluded from this
study because they could not continue to the end
of this study. The remaining forty-one patients
were used to achieve this study and actually had
symptoms of ora burning pain and they suffered
from the disease. Forty-one patients were 23
female patients, their ages ranged between 25 — 65
years, while the 18 male patients, their ages
ranged between 20 — 65 years.

M ethods

To detect the causes of the oral burning pain
and its relationship to sex, age and anatomical
sites for this study, the following procedures were
done:

a. History taking: included knowledge
about the medica, dentd and
psychologica  conditions for  the
examined patients.

1. Determine the previous medica reports for
the examined patients from the Hospitals,
special medical or dental centers and
specia private clinics.

2. Recording of the previous tests
(investigations) for the examined sample of
patients to avoid the repeating of the tests
and to save time.

3. The old previous investigations were
replaced with new ones.

4. Patients were asked about the medication
intake specially the anxiolytic, angiotensin,
diabetic drugs and antispasmolytic
medication and others.

b. Clinical examinations. Dental and
medical history was taken from each
participant, also clinical examination of

the ora cavity was performed, the
guantity and the type of sdiva,
concerning xerostomia, the mouth

dryness is primarily felt by the patient
himself (subjective xerostomia) when
there are insufficient amount of saliva
inside his mouth. The examiner aso can
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identify the quantity of saliva clinically
by lipstick method on the labial surface of
the anterior maxillary teeth.

Also when the tongue is held by blade
against the buccal mucosa, then the blade
is lifted away; the tissue will adhere to
the tongue; these signs suggest the
mucosa is not sufficiently moisturized by
saliva and that means hypo secretion of
sdivary glands. Measurement the
guantity of sdliva was done by
assessment the salivary flow rate by using
simple spitting method into calibrated
tube during five minutes while
participants were sitting; values lower
than 0.2 ml/minutes were considered as
an indicator of xerostomia. Altered taste
sensation was described by the patient
either with reduction in taste perception
or the presence of a persistent unusua
frequently bitter or metdlic taste, or
alteration in taste included complaints of
changes in the intensity of taste
perception. The type of sadliva can be
evauated by examining the remaining of
sdiva inside the patient mouth or
obtaining excessive saliva by stimulating
the mgor salivary glands in order to
determine the consistency of sdiva
whether it is watery, clear, viscous or
scant in nature. The conditions of ora
hygiene was assessed clinically by mirror
and probe to detect any dental caries,
pocket, calculus and any other ord
lesions, also evaluation to the dentures
and bridges that the patients wearing
from any porosity and roughness, in
addition to that specia attention must be
given to the dentures, since it has been
demonstrated that there is a possible
correlation between the adjustment and
the design of denture both may cause
changes in the sensory nerve function,
causing atypical ora pain. Any sensitivity
or allergies were detected to the denture
material or foods depending on patient's
experience or clinician observation (such
tests not sent to the laboratory to
investigate the sensitivity test).

c. Laboratory investigations:

1. Hematological screening for complete

blood count, glucose level, thyroid function
test, blood serum and nutritional factors.

Blood work was done to ook for infection,
nutritional  deficiencies and disorders
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associated with oral burning sensation such
as diabetes or thyroid gland problems.
Complete blood picture was used to asses
HB, PCV, ESR and the counts of white and
red blood cells. Fasting blood sugar was
done to estimate the level of glucose in the
blood to prove the previous diagnoss,
whether the examined patients were really
diabetes (hyperglycemic) or not. Thyroid
function test also was done to prove the
previous diagnosis of hypothyroidism by
using TSH, T3 and T4 tests to estimate the
level of thyroxin in the blood. The mal
nutrition patients were diagnosed according
to referral forms by their physicians
describing them that they suffered from,
pale skin, brittle finger nails, weakness,
loss of appetites and loss of hair in addition
to oral sensation. Ma nutrition may be
caused by chronic ma absorption which
trigger a loss of appetite and abnormal
metabolism. The laboratory investigations
were described as follow: anemia typically
estimated by HB of less than 11lgmv/dl,
while Bjs, iron deficiencies were detected
by performing complete blood picture tests
and finally minerals were investigated by
biochemical test of blood serum, al these
signs and investigations proved the
presence of malnutrition and iron
deficiency anemia.

Some examined patients were diagnosed by
the Gastrointestinal physicians that they
were affected with helicobacter pylori
bacteria and developed gastro oesephagal
infection according to their medical records
and referral forms since the diagnosis was
present in the referral forms, in Irag, the
test which required to identify the H. pylori
bacteria called (H. pylori antigen rapid test)
and it is described in brief as follow; H.
pylori antigen in human stool specimen, the
test results are intended to aid in the
diagnosis of H. pylori infection, to monitor
the effectiveness of therapeutic treatment
and to confirm the eradication of H. pylori
in peptic ulcer patients.

Other report related to patients with
BMS and affected with gastritis by H.
pylori bacteria, described the detection of
this bacteria by using an endoscopy to go
down the throat to collect a tissue sample
from the stomach to be tested
histopathologically, these procedures were
conducted under anesthesia
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3. Oral candidiasis cases. Candidiasis species

from oral mucosa can be scraped off easily
(scraping test) to differentiate it from other
oral white lesions leaving ulcerative painful
surface, for the direct microscopic
examination and detection of Candida
albicans hyphae, scraped specimen from
the inflamed tissues was collected by using
a sterile lancet, aso it is possible to culture
Candida using a sabauraued agar to aid in
the definitive identification of the funga
organism. The procedures that were
followed in the laboratory concerning
Candida described as. The swab was
cultured on sabauraued media for 24 hours
in 37c by biochemical test; identification of
Candida-albican will be confirmed.
In brief words, positive cultures for
samples from the mouth, Candida was
observed and by biochemical test Candida-
albican was the most species in the
examined samples.

4. Psychiatric diagnosis were examined by
reviewing patients medical records and
referral forms, since a number of diagnoses
were present in the referral forms, they were
categorized according to the International
Stetistical Classification of Disease and
related Health problems, into tenth revision
(ICD-10).

RESULTS

Twenty three femae patients and eighteen

male patients , that was forty one males and
females patients all of them suffered from ora
burning pain, those patients were examined in this
study to determine the actual causes of this
disease among the tested samples and the relation
of age, sex and oral sites affected. The examined
patients were divided into female and mae
patients, the following procedures for obtaining
the results were done as follow:
1. The female patients. Forming 56.1% from the
total examined cases. Table 1 illustrated that
female patients over 50 years were mostly
involved by ora burning pain due to hormonal
changes and psychological conditions, the tongue
was the common anatomical site affected, and
they were described as follow:

a- Seven femaes forming 30.6% from the
total examined females and about 17% of
the total included cases, aged over 50 years
suffered from ora burning pain  with
duration about (1-1.5) years. Three of them
complained from depression, they received
sedative drugs, according to medical report
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one of them her psychiatrist physician
described her; diminished ability to think
or concentrate or indecisiveness nearly
every day either by subjective account or as
observed by others. The other two women
with depression had medica reports from
the Hospitals and physicians describing
them that they are in a mild, chronic
depression, they may not realize that they
are  depressed, anti-depressant  or
psychotherapy can help. The psychiatric
conditions were classified according to the
referral form into:

Fe: Two female patients (disorders of adult
personality and behavior).

Fs: One female patient (mood affective
disorders), aso in this group there were
other oral pathologica conditions related to
those femae patients, such as denta
pockets, poor oral hygiene, gingivitis,
calculus, caries and finally mobile or
missing teeth. The sensation was present in
the tip, dorsum of the tongue and floor of
the mouth.

Three females formed 13.1% from the total
examined females, aged (35-50) years, had
a history of hyperglycemia , according to
previous medical reports , the diagnosis of
diabetes was confirmed by doing new
fasting blood sugar test, the symptoms
duration of oral burning pain was about 2
years. The sensation was present in the
lower lip and lower mucosa.

Two females formed 8.6% from the total
females, aged (30-40) years respectively
had a history of hypothyroidism, to confirm
this diagnosis, the thyroid function test was
done to estimate the level of thyroxin in the
blood by doing TSH, T3 and T4 test and
this test proved the previous diagnosis. The
duration of the symptoms was about 9
months. The sensation was present in the
lateral sides of the tongue and corner of the
mouth.

Three females formed 13.1% from the total
examined females, were under the
medication of angiotensin drugs with
cardiac problems according to medical
reports from the Hospitals, their ages
ranged between (55-65) years, and the
duration of oral burning pain symptoms
was about one years. Two of them received
drugs for heart disease in addition to the
antihypertensive drugs. The sensation was
present in the ventral surface of the tongue,
floor of the mouth and hard palate.
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Three females formed 13.1% from the total
examined females, with oral burning pain
aged (25-40) years had a history of chronic
gastrointestinal  infection according to
reports from private Gastroenterologist,
revealed that those patients affected with
H.pylori infection, in Iraq the presence of
thistype of bacteriais detected by H.pylori
antigen rapid test, this test depending on
detection of H.pylori antigen in human
stool specimen, or by histopathological
examination to the stomach biopsy by
using an endoscopy to collect a tissue
sample from the stomach to be tested. The
duration of the oral sensation was about (3-
4) years ago. The sensation was present
through al over the mouth and soft palate.
Two females formed 8.6% from the total
females, with ora burning pain aged (60,
65) years with long duration of symptoms
sensation suffered from chronic vomiting
with irritable colon according to their
previous medical reports, this may cause
acid reflux, aso they were under
medication. The pain sensation was present
in tongue, lower lip and lower gingiva.

One female 28 years with oral burning pain,
formed 4.3% from the total femaes had
microglossia, sore tongue and congested
oral soft tissues, the duration of the
sensation was about 9 months. The
sensation was present in the dorsum,
ventral, lateral and tip of the tongue.

Two females formed 8.6% from the total
females, aged (32 , 38) years respectively
with oral burning pain and duration of 1
year , the previous and recent blood tests
revealed the presence of Iron deficiency
anemia for both of them, one female had
pale face with fainting attack. The oral sites
of sensation were the dorsum of the tongue,
oro-pharangeal portion and buccal cheek.

2- The male patients. Forming 43.9% from the

total examined patients. Table 2 showed that poor
oral hygiene and bad dental condition mae
patients in different age groups were mostly
affected, and the tongues, floor of the mouth were
commonly involved by oral burning pain.

The eighteen male patients with oral burning pain,
who involved in this study, were described as
follow:

a-

Four male patients with oral burning pain
formed 22.3% from the total examined
males, aged between (50-65) years with
duration of burning sensation for about 1.5
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years, had ill fitting dentures, and one of
them had poorly constructed bridge, the
oral sites affected were the mucosa of the
lower lip, ventral site of the tongue and
buccal cheek.

Five male patients formed 28.1% from the
total examined males and about 12.2% of
the total included cases, with different age
groups had a history of very bad ord
hygiene, with bad dental condition and
multi retained roots in addition to bad oral
odor, the ora sites affected were al the
oral mucous tissues specialy the floor and
the corners of the mouth.

Three male patients formed 16.6% from the
total examined males, aged (30-55) years,
with duration of sensation for 6 months,
they were treated from rena colic by anti
spasmolytic drugs, which may cause dry
mouth and the affected oral sites were lips,
dorsum of the tongue and floor of the
mouth.

One male patient formed 5.5% from the
total examined males, aged 53 years, under
modueretic drugs aso suffered from ora
burning pain since 4 months ago, the main
affected ora sites were the tongue, buccal
check and the floor of the mouth.

Two male patients with oral burning pain,
formed 11% from the total examined
males, one of them 39 years had fissure
tongue with food lodging inside the
fissures. The other male patient 57 years,
suffered from recurrent ulcers mostly
appeared in the tip and the ventral surface
of the tongue, the duration of sensation
appeared 1.5 years ago.

Two male patients formed 22.3% from the
total examined males, aged (20, 35) years
suffered from psychologica disturbances
and received anxiolytic and sedative drugs
according to medical reports from
psychiatric physicians, the duration of the
sensation was about 1 year. All over the
mouth was affected.

One male patient formed 5.5% from the
total examined males, aged 45 years with
oral burning pain, developed severe gingival
hyperplasia with pus discharge and bad
oral odor; the common ora sites affected
were the gingiva and the palate. This study
revealed that female patients
with hormonal changes and psychological
problems mostly suffered from BMS, while
male patients with poor oral hygiene and
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bad oral conditions mainly complained
from BMS.

DISCUSSION

Instability of the socia environment is
considered an important factor which has a
negative impact reflects on the health status of the
society. Sanctions, wars and postwar pollutions,
economical and political instability all are factors
the Iragi society has been exposed for years. The
incidence of diseases and stress related conditions
is usually increased in such circumstances. BMS
is a condition usually of unknown reason but may
be associated with sress or hormona
disturbances. So this study revealed that the
causes of the ora burning pain were mostly multi-
factorial because more than one etiology may
share in causing this disease, so it appeared from
this study that both males and females were
affected but it was mostly more common in
females especially those with older ages. This
study revealed that the older ages were mostly
involved and the tongue was the most common
oral anatomical site affected. The hormonal
changes in women during menopausal period,
psychological disturbances and the side effects of
the drugs intake were the most possible etiological
factors for the oral burning pain. Females suffered
from ora sensation may be explained due to
hormonal changes during the transitional and post
menopausal period, when the ovaries make much
less estrogen and progesterone or may be due to
diabetes disease.

The etiology in the studied sample was
mainly multi factorial and a single cause for afew
numbers of cases, but in other similar statistical
studies population was found that the main causes
of oral burning pain were a single etiology and a
few cases of ora burning pain were multi
factorial. The current study resembled other
similar studies in respect that the tongue was the
most common oral site affected and menopausal
women aso were more affected especially older
ages. Examined patients with gastritis complained
from BMS may be due to the reflex effect of the
disease on the oral soft tissues, also patients under
anti spasmolytic drugs, suffered from BMS may
be because the dryness of the mouth which was
one of the etiological factors in the occurrence of
BMS.

In this study many BMS associating factors
has been included to detect the most common
factors related with this symptom condition. It
was noticed that this condition among Iraqgi
population is multi factorial, but the current study
revealed that females over 50 years were more
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affected than males, may be because of the
hormonal changes in females. During this study it
was found that depression and drugs intake for
hypertension and hyperglycemia, gastritis and bad
oral hygiene were the significant etiologies for
oral burning pain, the cause may be due to the
spreading of these diseases among Iragi society,
also old age groups were more affected than
younger ages may be because of hormonal
changes or due to immunity weakness.

This study also revealed that the most common
oral anatomical site affected was the tongue; this
may belong to the fact that the tongue contains the
papillae which exaggerated the feeling of pan
sensation. During this study it was found that
most cases of oral burning pain in this Iragi sample
of patients was caused by multi factors , differed
from other similar population studies which
mostly the oral burning pain caused by single
factor .

A study had been conducted in 2005 by Lauria
et a ® proposed neurological back ground and
trigeminal small-fibers , sensory neuropathy as
etiological factor in causing ora burning pain, in
the current study there were emotional stress and
depression as etiological factors for oral burning
pain.

Lamey et a © applied in 2005 a study proved
significantly higher prevalence of gastritis in
patients with true oral burning pain, this study
suggested that every patient with ora burning pain
should be referred to the gastroenterologist; in the
present study it was found that gastritis also was a
cause for ora burnin? pain.

In 2007 Patton “? conducted a study which
revealed that the supertaster people who have the
highest density of fungi form papillae, which are
responsible for taste, in the anterior tongue and
taste as intensely bitter, the current study, also
appeared that the tongue was more sensation
inside the ora cavity in the examined patients
with oral burning pain.

The relation between the etiological factors of
oral burning pain and anxiolytics intake was
highly significant, so psychological examination
and counseling should be offered to those patients
11 the present study agreed that anxiolytics drugs
intake also played a role in causing this disease
according to medical reports from Hospitals and
the physicians of the private clinics.

Some authors have suggested that there is
multi factorial etiology, local systemic and
psychological factors 2, in the present study the
findings agreed with these suggestions.

The oral burning pain effected Italian people
and it was more in women particularly after they
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experience menopause-than in men 1.6 percentage

3 'in the present studied sample also the women

over 50 years were more affected with oral

burning pain than men .

Other authors described a lower tongue
temperature in patients with oral burning pain,
which aso could indicate aterations of the
autonomic functions, still other researchers found
Para functional habits in patients with oral burning
pain, such as teeth grinding or habitual pressing of
the tongue against the teeth , both of WhICh could
lead to changesiin the intraoral blood flow @ | the
present results pointed out that the studled
affected patients with oral burning pain had many
symptoms in the tongue such as sore tongue ,
microglosia , irritation or ulcers in the tongue by
carious teeth and other causes . But the current
study did not reveal Para functiona habits or
thrusting of the tongue

Al-Aswad™ in 2009 applied a study on

(83) elderly Iragi patients, the study reveaed that

72% of them complained from dry mouth and

42% of the examined patients suffered from

burning mouth syndrome, that agreed with the

findings of the current study in respect that oral
burning pain affected mainly older age groups
more than others.

From this study the following conclusions were
obtained:

1. There are multi factorial etiologies played
rolesin causing oral burning pain.

2. Old age groups of patients were more affected
than others.

3. The tongue especially the dorsal portion of it
was the most anatomical site affected in the
oral cavity.

4. Female patients in old ages were more
susceptible to oral burning pain than male
patients.

5. Hormonal changes, psychological conditions,
poor ora hygiene, gastro-intestinal disorders
and the effects of some drugs intake were the
main etiologies in causing oral burning pain.
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Table 1: Twenty three female patientswith oral burning pain wer e divided according to the
number of patients, possible etiology, age groups, the per centage of females among thetotal
examined female cases and the common anatomical oral sites affected.

No. of Possible etiolo Age % of The common anatomical oral sites
patients Y groups | patients affected
Hormonal changes and Over 50 Tip and dorsum of the tongue, floor
7 : g 30.6
psychological condition years of the mouth.
3 Hyperglycemia (diabetic patients) f/ia?g 131 Lower lip and labial lower mucosa.
2 Hypothyroidism 30,40 86 Lips, tongue and corners of the
years mouth.
Angiotensin and medication for 55-65 Floor of the mouth, ventral of the
3 ) ; 13.1
cardiac disease years tongue and hard palate.
3 Chronic gastro-intestinal infection ?/2;2 131 All over and corners of the mouth.
> Chronic vomiting and irritable 60-65 86 Lower lip, Floor of the mouth,
colon years ' tongue, and lower gingiva
1 Microglossia, sore tongue 28 years 4.3 Ventral, tip aTgIr:gfjeeral sides of the
- . 32,38 Upper and lower lip, buccal mucosa,
2 Iron deficiency anemia years 8.6 tongue and hard palate.
23 100

Table 2: Eighteen male patientswith oral burning pain were divided accor ding to the number of
patients, possible etiology, age groups, the per centage of males among the total examined male
cases and the common anatomical oral sites affected

No. of Possible etiolo Age % of The common anatomical oral
patients vy groups patients sites affected
[1 fitting dentures and i Mucosa of lower lip, tongue and
4 poorly constructed bridges 50-65years 223 buccal cheek.
5 Poor oral hygienewithbad | Different age 281 All over the mouth, dorsum of the
dental condition groups ' tongue and floor of the mouth.
. . I Lips, dorsum of the tongue and
3 Anti spasmolytic medication | 30-55 years 16.6 corner of the mouth.
1 Modeuretic drugs and dry 53 years 55 Tongue, buccal mucosa and floor of
mouth the mouth.
2 fissure tongue and recurrent 39 57 years 11 Tip and ventral sides of the tongue
ulcers and floor of the mouth.
Anexiolytic and sedative All over the ora cavity and the oro-
2 medication 20, 35years 1 pharyngeal site.
1 Severg gmglvgl hyperplasia 45 years 55 Gingiva and palate.
with pus discharges.
18 100
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Theinfluence of menopause on unstimulated salivary flow
and subjective oral drynessinrelation to other oral
symptoms and salivary gland hypofunction

Sahar H. Alani, B.D.S., M.Sc., Ph.D. ®

ABSTRACT

Background: The aim of the present study was to evaluate unstimulated salivary flow rate and oral symptoms in
menopausal women.

Materials and Methods: A total of 200 individuals including 100 women in their menopause (case group) and 100
men in the same age range (control group) participated in this analytic descriptive investigation. None of the
patients were being treated for any systemic disease or taking any medication. Unstimulated salivary flow rate was
measured using the spitting method and the prevalence of oral symptoms was evaluated by filing out a
guestionnaire. The results were analyzed with ANOVA, chi-square and Student’s t-test (P<0.05).

Results: The average of unstimulated salivary flow rate was 0.127 ml/min (SD=0.057) in women and 0.214 ml/min
(SD=0.105) in men. The prevalence of dry mouth was 50% versus32%, difficulty in eating dry foods 31% versus 8%,
burning sensation in oral mucosa 3% versus 0%, taste reduction, 4% versus 2% and bitter or metallic taste 16% versus
8% in female and male subjects, respectively.

Conclusion: A significant difference in salivary flow rate and prevalence of oral symptoms was found between the
two groups (P<0.05). Reduced salivary flow rate and a high prevalence of oral symptoms in menopausal women
may be related to the hormonal alterations that occur during this period.

Key words: menopause, salivary flow. (J Bagh Coll Dentistry 2012; 24(Sp. Issue 2):78-80).

INTRODUCTION

Oral discomfort including dry mouth, altered Women a menopausal may repeatedly
taste and burning sensation are common chief develop anumber of oral mucosal disorders.
complaints encountered in dental clinics. Most Burning mouth syndrome is considered as a
oral sensory complaints are caused by systemic common oral problem in these patients. A mean
diseases or are side effects of different age of 50-60 years and a marked female
medications, however this does not hold true for a predominance (3:1) has been reported for
considerable number of patients seeking oral care. theonset of burning mouth syndrome. Gender
Previous studies have shown that many of these difference demonstrates an increase with age
patients are menopausal women. The probable suggesting that menopause may have an
etiology of oral discomfort in menopausal women important part in the incidence of burning mouth
has been related to alterations in the quantity syndrome [ Xerostomia is also a frequent
and/or quality of salival™. finding among postmenopausal women. Other

Menopause is defined as the permanent less common menopause- associated symptoms
cessation of menstruation that occurs after 1oss of include bad or altered taste, viscous saliva and
ovarian function and oocyte depletion. It has been mucosal disorders such as lichen planus, benign
suggested that the years immediately prior to and mucosal pemphigoid and Sjogren’ s syndrome /.
the decades following the initiation of menopause Sdliva plays an essential role in maintaining
are of greater clinical significance. This process oral health. Alterations in salivary function may
occurs a a median age of 51 years in western lead to impairment of oral tissues andhave alarge
countries. Genetics appears to play amajor rolein impact on the patient’s quality of life ™. A higher
the determination of menopausal age, but the incidence of dental caries, oral mucositis,
effect of race and nutritional status seems to be dysphagia, ora infections and altered taste has
limited 2. Average life expectancy in females is been reported in individuals with reduced salivary
esimated to be approximately 78.3 years; flow 1. There is controversy regarding the effect
therefore it can be assumed that women generally of menopause on the quantity of saliva. A number
live about onethird of their life beyond of studies demonstrated reduction %, while
menopause 31, others have not found any changes in the saliva of

menopausal  women ™. Our hypothesis
suggests that menopause is associated with lower
salivary flow rate and higher prevalence of ord

(L)Assistant professor. Department of Oral Diagnosis. College of symptoms. Accordingly, the am of the present
Dentistry. University of Baghdad. study was to investigate unstimulated salivary

Oral Diagnosis 78



J Bagh College Dentistry

flow rate and oral symptoms among menopausal
women.

MATERIALSAND METHODS
The study sample of this analytic- descriptive
investigation consisted of 200 individuas
including 100 menopausal women and 100 men.
All subjects were in the same age range and one
year had passed from the last menstruation of the
female participants. The patients were selected
from those referred to the Department of Oral
Medicine, College of Dentistry, Baghdad
University, from August to December 2011.

A guestionnaire covering information on age, sex,
systemic disease, daily medication and various
oral symptoms was filled out for each individual
by atrained interviewer.

Whole unstimulated sdlivary flow rate was
determined by the spitting method. The
individuals were told to refrain from eating and
drinking at least one hour prior to the examination
time (between 8:00 and 9:00 AM for all patients)
and were asked to rinse their mouth with water.
Each sample was obtained by havingthe patient
expectorate into a disposable cup every 1 minute,
for 5 minutes. The volume of saliva was
measured by a 5cc syringe andthe flow rate was
calculated in milliliters per minute.

Data were analyzed with the SPSS statistica
anaysis software and chi-square aong
withStudent’s t-test was used for analysis of the
differences  between the groups. Two-
wayANOVA was applied to determine the effect
of age and gender on sdivary flow rate. A
probability value of P<0.05 was accepted as
statistically significant for all tests.

RESULTS

The mean age of the female and male
participants was 60.72 and 62.33, respectively;
without a significant difference between the two
groups (P=0.1). A total of 81 (40.5%) individuals,
42 women and 39 men, were using ora
prosthesis, but the difference was not
statisticallysignificant  (P=0.66). The mean
unstimulated salivary flow rate was 0.171 ml/min;
with 0.127 mil/min (SD=0.057) recorded in
females and 0.214 ml/min (SD=0.105) in males.
Minimum and maximum salivary flow rates were
respectively 0.04 and 0.28 ml/min in women and
0.04 and 0.6 ml/min in men. We determined the
effect of age and gender on salivary flow rate and
found no interaction between age and gender
(P=0.362). According to Table 1, the impact of
age on sdivary flow rate was not significant
(P=0.168), while it was significant for sex
Oral Diagnosis
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(P<0.001). The prevaence of oral symptoms in
women was 50% for dry mouth, 31% for
difficulty in eating dry foods, 3% for burning
sensation, 4% for taste reduction and 16% for
bitter or metallic taste. In men a prevalence of
32%, 8%, 0%, 2% and 8% were found for dry
mouth, difficulty in eating dry foods, burning
sensation, taste reduction and bitter or metallic
taste, respectively. A significant difference in
three of the symptoms including dry mouth,
burning sensation and difficulty in eating dry
foods was found between males and females
(P<0.05) but the difference was not significantfor
taste reduction (P=0.40) and hitter or metallic
taste (P=0.082)(Table 2) .

DISCUSSION

The present study was designed to evaluate
unstimulated sdlivary flow rate and the
occurrence of oral symptoms in menopausal
women. A significant difference in unstimulated
salivary flow rate was found between males and
females (P<0.05), indicating decreased flow rate
in women. The prevalence of the studied orad
symptoms in women and men was 50% vs. 32%
for dry mouth, 31% vs. 8% for difficulty in eating
dry foods, 3% vs. 0% for burning sensation, 4%
vs. 2% for taste reduction and 16% vs. 8% for
bitter or metallic taste. Only the first three
symptoms showed a significant difference
between male and female subjects. In the current
investigation, the number of patients was similar
in both male and female groups, which could be
considered as an advantage compared to other
studies like that conducted by Aghahosseini et d
[ who used 158 menopauised women and 83 men
in order to evaluate stimulated whole salivary
flow rate and composition in menopausal women.
The age range of females and males (case and
control groups) was similar in our sample which
was in accordance with the work of
Aghahosseiniet al ™ but in contrast to others who
studied pre-menopausal  women B \we
determined unstimulated salivary flow rate, while
similar studies assessed stimulated or both
stimulated and unstimulated flow rates 389113,
It has been suggested that unstimulatedwhole
saliva collection is the most valuable method for
evauation of salivary gland function. Idealy,
dentists should determine baseline values for
unstimulated whole salivary output at an initia
examination ™. According to Navazesh et a 1*®
resting methods are preferable for the
differentiation of individual salivary flow rates. In
the present study the mean unstimulatedsalivary
flow rate was significantly lower in menopausal
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women as compared to male controls (P<0.05),
which suggests a strong relation between
unstimulated salivary flow rate andmenopause.
Similar findings were aso reportedby Dodds et al
8 and Laine and Leimola Virtanen @ who
respectively showed an age-related decrease in
salivary output and a higher salivary flow rate in
pre-menopausal compared to post meno ausal
women. On the contrary Aghahosseini et a ¥ and
Ship et a ™ did not find a significant difference
in major salivary gland flow rates between pre-
and post-menopausal femaes. In the current
investigation subjective complaints of ord
symptoms were compared between the two
groups.

Table 1. Unstimulated salivary flow rate
(ml/min) between gendersin the different

age-subgroups.
Mean (SD)

Age-subgroup Women Men
50-53(15) 0.142(0.068) 0.262 (0.141)
54-57(13) 0.135(0.055) 0.212 (0.071)
58-61(28) 0.143(0.073) 0.203 (0.088)
62-65(23) 0.112(0.046) 0.204 (0.084)
66-69(12) 0.127(0.039) 0.180 (0.088)
70-73(7)  0.092(0.037) 0.227

Table 2: The prevalence of oral symptoms

Criteria Women Men
Dry mouth 50% 32%,
Difficulty in 31% 8%

Eating dry foods

Burning sensation 3% 0%
Tastereduction 4% 2%
Bitter or metallictaste 16% 8%

A significantly higher prevalence of dry
mouth, burning sensation and difficulty in eating
dry foods was found among the female subjects,
but the other studied oral symptoms were similar
in both men and women. Likewise, Aghahosseini
et a M and Equia et al ™ also indicated a high
prevalence of oral symptoms among menopausal
women. The later study showed that 82.9% of the
patients with burning mouth syndrome were post-
menopausal females.

This study demonstrates that unstimulated
sdivary flow rate and subsequently ord
symptomsmay be influenced by menopause.
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ABSTRACT

Background: Oral squamous cell carcinoma is an invasive epithelial neoplasm, occurred most commonly in alcoholic
and tobacco using adults. The present study is aimed to identify the genomic instability in OSCC patients using
random amplified polymorphic DNA (RAPD), a polymerase chain reaction (PCR) based technique.

Materials and methods: Twenty five blocks of formalin fixed paraffin embedded tissue was used as malignant DNA
source and five sample of healthy DNA obtained from the oral tissue and blood. Using DNA extraction kit (Geneaid
minikit) and eleven random sequencing primers to visualize the amplifications pattern under UV.

Results: The primer detectability of genomic instability ranged from 21% in well differentiated OSCC to 68% in poorly
differentiated OSCC. CasesT8 and T13 showed highest genomic instability (75%). The results determined numbers of
genomic instabilities among OSCC patients by comparing the pattern of amplifications of the primers in both

malignant and healthy DNA.

Conclusions: High significance correlation between primers detection rate and histopathological grade of OSCC.
Further larger studies are needed to: 1) Obtain RAPD markers useful for OSCC for early diagnosis; 2) investigate
different genes directly involved in the etiology of OSCC; 3) analyze chromosomal instability among OSCC patients.

Keyword: Oral squamous cell carcinoma (OSCC), random amplified polymorphic DNA (RAPD), genomic instability. (J

Bagh Coll Dentistry 2012; 24(Sp. Issue 2):81-83).

INTRODUCTION

Oral squamous cell carcinoma (OSCC)
is associated with major mortaity. It is the
most common cancer worldwide and its
incidence is either stable or dowly increasing
in most populations in the world®. The
etiology of oral cancers is complex due to the
multigenic nature of the disease and the
number of potential environmental agents to

which individuals may be exposed®.
Tobacco and alcohol are considered as the
major  etiologica agents  involved in

development of oral tumors.

Measurement of genomic instability has
been performed by techniques like flow
cytometry, fluorescent insituhybridization,
comparative genomic hybridization (CGH)
and alelotyping, which, although
informative, but are cumbersome to perform
and hence, impractical in the assessment of
clinica cases Random  amplified
polymorphic DNA (RAPD) is a polymerase
chain reaction (PCR) based fingerprinting
technique that amplifies random DNA
fragments with short primers of arbitrary
nucleotide sequence under low annealing
stringency “®.

()M.Sc. student. Department of Oral Diagnosis. College of
dentistry / Baghdad University.

(2) ora &Maxillofacia pathology/ College of dentistry / Baghdad
University.

(3)Biotechnology center/Al-Nahrain University.
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The applications of RAPD technique
have been found among several kinds of
organism including bacteria, fungi, plants,
animals, insectsand humans ¢ V.

MATERIALSAND METHODS

DNA extraction: Twenty five formalin fixed

paraffin  embedded tissues blocks of oral
squamous cell carcinoma OSCC  were
included in this study collected from the

archives of histopathological department in
the college of dentistry/Baghdad University

and from histopathological department in
Gazi Al-Hariri hospital/Baghdad. While the
control group was three samples of fresh

blood as a source of heathy DNA and two
samples of gingiva mucosa. DNA extraction
was done using (Geneaid Minikit) which
contain Lysis buffers and DNA binding silica
filters.

DNA amplification: Total reaction volume
of 20 pl of 5ul PCR Master Mix(Bioneer)
was used and contains 100 Pmol of each 11
different arbitrary 10-mer primers and 25 to
50 ng of genomic DNA. The names and
sequences of these oligoprimers are listed in
Tablel. The RAPD-PCR  amplification
reactions were performed in
Eppendorfthermal cycler using the following
PCR program: one cycle of 95°C for 4 min
then amplification was carried out for 40
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cycles of 92°C for 1 minute, annealing for 1
minute at 36°C, and 72°C extension for 1
minute, followed by a 5 minute 72°C for
fina extension. After the amplification, the
PCR reaction products were electrophoresed
on 10 x 14 cm 1.5%-agarose gel for 2 hours
using Tris-borate- EDTA Buffer. The ge
was stained with  0.5g/ml  of ethidium
bromide.

Table 1: RAPD Primers sequences and their

GC ratio.

N Primers . GC
0. codes Sequencing Ratio
1 OPI-01 5-GGTCTGAAC-3 55.6%
2 OPA-04 5-TACGGACAC-3 55.6%
3 OPA-07 | 5-ACGGTACACT-3 60%
4 | OPC-08 5-ACGGCGCA-3 75%
5 OPA-09 | 5-GTCCTCAACG-3 70%
6 OPA-11 | 5-CAGGCCCTTC-3 60%
7 OPC-12 | 5-TAGGCTCACG-3 60%
8 OPA-13 | 5-CCGGCTACGG-3 70%
9 OPA-16 | 5-TACGGTTCGC-3 60%
10 | OPA-20 | 5-AGCTTCAGGG-3 60%
11 GBS8 5-AGGCATTCCC-3 70%

Data analysiss The analysis is based on the
DNA polymorphisms  of the  tumor
comparing with healthy DNA using the same
primer to detect deletion, addition, increasing
or decreasing in intensity of bands.

RESULTS AND DISCUSSION
Results of genomic instability detected
by RAPD-PCR anadysis are shown in Table
(2. Among al studied cases, genomic
instability was demonstrated with at least one
primer. Among all studied cases with all
primers, the detectability of genomic
instability ranged from 21% in well
differentiated OSCC to 68% (x SD) in
poorly differentiated OSCC. With al used
primers, case T8 and T13 showed the highest
genomic instability (75%), whereas, the
lowest genomic instability was (12.5%) with
casesT7, T10.
There are three grades of OSCC according to the
histopathological differentiation (Well, Moderate,
and Poor). The powerful technigue that detects
genomic ateration correlated with human tumor
is microsatellites analysist™?.
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Table 2: Showing percentage of detection
ratein correlation with the grade of
differentiation.

CA Primers Codes Detec
SE Grad| O |OP|OP|OP|OP|OP|OP|OP| tions
D es |PI|A-|A-|A-|A-|A-|A-|A-| Rate
01/04|07/08|09]|11|13|16| %
T1 Mode| . | | _ (| _|4+1.14+ 50
rate
To|Model 1 s ] e2
rate
T3lwel|-[ -+ [-]-1-1-1T+] 25
Ta Mode| wlel o lelsl oo 50
rate
r|Model 1 ] ] - | 375
rate
T6|Poor [+|+ |+ | -|-[|-|+]|+]| 62
T7|Wel|-|+|-|-|-|-1]-]-1125
T8|Poor |-| - |+ |+ |+ |+ |+|+]| 75
TO|wel|-|-|-|-|-|+|+]|+]|375
T1
olwel|-| -+ -]-|-|-]-]125
Tll Poor |+| + | -|+]|-|-|+]|+]| 62
TliModel .| [ | .| _|+1.14% 375
2 | rate
T31 Poor |- |+ |+ |+ | -|+|+]|+| 75
THweit |- - | | - |- |[+]-]-]125
T1|Mode| wlol+l+l-1-14+] 50
5 | rate
T1|Mode| | | +l-l+l-14+|378
6 | rate
T1|Mode| | wlel+l-]-1+] 50
7 | rate
THwell || - |+ | [ |- ]-]+]| 2
Twell || -+ |- |+]-]-]| 2
However, this methodology is time
consuming and can only detect base-pair

expansion or contraction in specific microsatellite
loci®. On the contrary, for genomic instability
andysis, it is important to investigate genetic
dterations in the entire genome besides
microsatellite loci. In contrast, the RAPD method
can simply and rapidly detect genetic alterations
in the entire genome without knowledge of
specific DNA sequence information™*. In the
RAPD method, genetic alterations appeared as
either loss or gain of a band, shift of a band, or
decrease or increase of intensities of a band of
cancer tissue DNA relative to the corresponding
normal tissue DNA®. Obtained results indicated
thaa RAPD-PCR is an effective tool for
identifying genetic alteration and genomic
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instability which is in agreement with several
various studies™. Figurel shows the banding
profiles of OSCC and corresponding normal
DNAs and demonstrate the detected genetic
dteration by RAPD techniqgue among OSCC
patients in comparison with normal control group.
Banding shifts, missing bands and/or banding
intensity changes, which indicate genomic
instability, were demonstrated in this figure.

Figure 1: RAPD analysiswith primer (OPA-
11). Bold arrow refer addition of bands,
dashed arrow refer to deletion of bands.

These results might be due to mutations
that occurred at the primer - template
interaction sites™. The summarized results
which are illustrated in Table 2 indicated
that, there are differences in genetic
instability among the studied cases which
ranged from 21% with case number T7 to
75% for case T8. These differences might be
due to differences in studied OSCC grades
(well, moderate and poor).
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ABSTRACT

Background: Myofascial face pain (MFP) is painful disorder of masticatory muscles thought to be the most common
type of temporomandibular disorder (TMD).This study was done to evaluate the prevalence of MFP in students of
secondary schools of Baghdad city

Materials and methods: The sample comprised 242 females' students and 222 males' students of secondary schoaols,
aged 17-18 years. The MFP evaluated according to the specific screening questionnaire of research diagnostic
criteria of temporomandibular disorders (RDC/TMD) axis | with clinical examination.

Results: the study revealed that (50.8%) of the students had history of pain where females reported higher
percentage than males with statistical significant difference. The history of pain in muscles of mastication was higher
than joint pain in both genders. After clinical examination this study also showed that (25.4%) of students with history
of pain had MFP. The differences between both genders regarding the diagnosis of MFP were higher in females than
males but statistically not significant.

Conclusion: high percentage of students reported a history of pain which could be attributed to MFP in (25.4%) of
the students. The prevalence of pain history and MFP was higher in females’ than males.

Keywords: Myofascial pain, temporomandibular disorders, orofacial pain. (J Bagh Coll Dentistry 2012; 24(Sp. Issue
2):84-87).

INTRODUCTION Previous studies reported that over one-third

8 9.
Myofascial pain (MFP) is very common. It is of adolescents were under siress Many of
complex because of the singularities of the these emotional disturbances seem to be caused

trigeminal nervous system, which often leads to by school-related siress such as inappropriate
spread and diffuse pain " TMD is characterized workloads or assignments, examinations, falling

by functional abnormalities and/or musculo- behind compared to (gﬁhefs and inappropriate
skeletal pain at the masticatory muscles. Pain can treatment by teachers "There are many studies
be continuous or occasional and brief during about the psychological aspects of TMD, and in
mastication, and it is frequently associated with generd they are similar to other chronic hay
jaw restricted movements and joint sounds @ It %ndromes in many samples around the world ™
is present in 16-59% of the population ©" . . .

Etiological factors of TMD areundefined and _ Asthereisno previous Iragi study concerned
include anatomical, articular, neuromuscular and in the prevalence of MFP in the school’s student

psychological factors % Psychological aspects, of Baghdad city, this stu_dy was done to evaluate
coping and catastrophizing differ among the prevalence of MFPin stude_nts of secondary
orofacid pains. TMD is considered easily schools of Baghdad city in relation to gender by

handled by patients when compared to history and clinical examination.

neurovascular headaches, e.g. tension headaches

that have similar symptoms and signs ©®" Levels M ATERI ALSAND M ETHODS

of anxiety, depression, and illness behavior This study was carried out in selected
secondary schools of Baghdad city for

change during time, depending on externa ) - i

factors (e.g. family, job) and the course of the assessment of Myofascia pain (MFP) in students

disease (e.g. pain intensity, crises) ¢ according to the rema_rch dlagnpsnc_ criteria of
TMD (RDC/TMD axis I) which isthe most
successful diagnostic protocol for
temporomandibular muscle and joint
disorder™ The RDC/TMD Axis 1 s

(1)Speciaistin Oral Medicine, Ministry of Health, Irag. standardized series of diagnostic tests based on
(2)Professor, Dean of College of Dentistry, University of Al- clinical signs and symptoms. Diagnostic
Anbar, Iraq agorithms using different combination of

(3)Proffesor. Department of Ora Diagnosis, College of
Dentistry, University of Baghdad

(4)Lecturer. Department of Pedodontics and Preventive
Dentistry, College of Dentistry, University of Baghdad

clinical and questionnaire measures are used to
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differentiate eight RDC/TMD-defined Axis 1
diagnosis for TMD. These diagnoses include:

Ia= Myofascia pain.

Ib- Myofascial pain with limited opening.

ITa- Disc displacement with reduction.

ITb- Disc displacement without reduction with
limited opening.

ITlc- Disc displacement without reduction
without limited opening.

Ila- Arthralgia.

IIb- Osteoarthritis.

IlIc- Osteoarthrosis™

The sample size was (464) of students in the
fifth and sixth class(242 females and 222 males)
in some secondary schools in Baghdad city
subjected to specific screening questionnaire for
Myofascial pain and TMD according to the
RDC/TMD (Axis Dfrom December 2010 to
April 2011. A questionnaire inquiring about the
initial joint symptoms was filled by the students.
Subjects gave their informed consent and the
local ethical committee approval. The selected
students whom subjected to clinical examination
had no history of head injury and without
orthodontic treatment, dental pain, muscle
tenderness due to systemic diseases as
fibromyalgia, neuralgiaor local infection and had
no more than 2 missing posterior teeth.

The students who had pain in the face,
jaw, temple, priauricular or in the ear and
headaches or migraine(is the most common of
vascular headaches which cause pain of face and
jaw, it start with prodromal aura that is usually
visual includes flashing lights or localized area of
depressed vision  followed by increasingly
severe unilateral throbbing headache that is
frequentl?/ accompanied by nausea and
vomiting™ or pain that limit these activities:
chewing, exercising, eating hard or soft food or
drinking, smiling, oral hygiene, yawning and
talkingdepending to  specific  screening
gquestionnaire for Myofascia pain and TMD
according to the RDC/TMD (Axis 1)®were
asked about the pain history with conformation
of pain location plus palpation of masticatory
muscle sites, results in report of familiar pain,
then determination of masticatory muscles pain
during active mouth opening (un-assisted mouth
opening) and passive mouth opening (assisted
mouth opening).This accomplish by palpation of
masticatory muscles when the patient open his
mouth as wide as he could and after application
of downward pressure on the mandible by the
second and third fingers of investigator
respectivelyand determination of tender points by
examination of masticatory muscles ©
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RESULTS

Table (1) reveded that 236(50.8%) of the
students had history of pain when subjected to
specific screening questionnaire for Myofascial
pain and TMD (192, 41.3% females' students and
44, 9.5% males students). The history of pain
were in the face, jaw, temple, priauricular or in
the ear and headaches or migraine or pain that
limit these activities. chewing, exercising, eating
hard or soft food or drinking, smiling, oral
hygiene, yawning and talking.

Table (2) demonstrated that the females
students, who had jaw joint pain, were 22 (11%)
while males' students recorded no jaw joint pain.
Females with masticatory muscle pain were 158
(82%) and with both muscles and jaw joint pain
were 12(6%). Maes showed 38 (86%)
masticatory muscle pain and 6 (14%) with both
muscles and jaw joint pain. The differences
between both genders were significantly higher
in females than males regarding the total students
with history of pain. The history of pan in
muscles of mastication was higher than joint pain
in both genders.

After clinical examination this study showed
that (60, 25.4%) of students with history of pain
had MFP according to the RDC/TMD (54, 22.8%
females and 6, 2.5% males), table (1).

The students had pain in temporalis,
masseter muscles or both muscles during
papation, and some students had pain during
mouth opening with or without pain on
palpation. The differences between both genders
regarding these finding were higher in females
than maes but dtatistically not significant as
listed in table (3).

Table 1: The percentage of studentswith
pain history and M FP according to gender

Variables Female Males Total
No| % |No| % | No| %
Pain history | 192 | 41.3 | 44 | 95| 236 | 50.8
MFP 54 | 228 6 | 25| 60 | 254

Table2: Thedifferencesin the frequency of
pain history between both genders
Female | Males total
No | % [No| % | No | %
Jaw joint 22 |11 0| 0] 22 1
muscle 158 | 82| 38 | 86| 196 | 83
Both 12 | 6| 6 |14] 18 |76
P value =0.022 (Significant by chi squaretest)

Pain history
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Table 3: the differencesin the frequency of MFP between both genders

Female Males total
MFP No| % |[No|% |No| %
masseter 2| 4 1 |16 23 | 383
temporalis 10 |185]| 2 [33] 12| 20
both 18| 33 | 2 | 33| 20| 333
Painonopening | 13| 24 | 2 |33 ] 15| 25

P value=0.78 (not significant by chi squaretest)

DISCUSSION

This study revealed that the percentage of students
in the secondary schools (17-18) years old with
pain history were relatively higher than the
percentage reported by other studies “'® The
higher percentage of pain may be due to other
causes (complaints of pain are often related with
depression, migraine, stress and tension- type
headaches) rather TMD pain. Complaints of pain
are often related with depression and school
related stress.Severa authors have observed that
the prevaence of psychological distress is higher
among students than among worki ng nonstudent
populations of the same sex and age

The history of pain was reported higher in females
than males with statistical significant differences
generally females have more signs and symptoms
than males. This is in agreement with other
reports in the literature ®® 1 It has been stated
that these sex differences could probably be
explained by mental factors i.e. younc% females
seem to present a lower pain threshold - Other
factors such as stress is well known from TMD
studies in adults that women are more affected
than men ®2) Sex difference may aso be
explained by some physiological changes seen at
pubescence, asin the present study. The pattern of
onset of TMD after puberty and lowered
prevalence rates in the postmenopausal years
suggest that female reproductive hormones may
play an etiologic role in temporomandibular
disorders “?- This is aso supported by the
longitudinal data reported by Magnusson et al.,
2005 They found that gender difference in
signs and symptoms was small in childhood, but
from late adolescence femaes reported more
symptoms and exhibited more clinical signs than
males did.

History of pain was recorded higher in the
muscles of mastication than joint pain in both
genders.Lobbezoo et al at 2004%? revealed that
between 50% and 70% of all patients with TMDs
reported masticatory muscle pain, and in 25% of
these patients, pain in masticatory muscle is the
principle source of pain.

This study showed that (25.4%) of students with
history of pain had MFP according to the
RDC/TMD. This percentage agrees with the
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es (25, 17, 18)

results that observed in previous studi
(26, 27),

and higher than that observed in another’s
this disagreement may be related to different
samples and different examining methods.

The higher prevaence of MFP in females than in
males has been attributed to an interaction of a
variety of factors ranging from biological and
hormonal factors to psychological and socia ones.
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Trial usage of lodoform powder asan adjunct in
periodontal therapy
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ABSTRACT

Background: Tooth mobility refers to the movement of loose teeth within their sockets primarily caused by
periodontal disease. Treatment involves identifying and addressing the cause of tooth mobility. If detected early
enough, loose teeth can be made firm again. This study aimed to evaluate the changes in teeth mobility before and
after using iodoform powder in periodontal Flap in chronic periodontitis patients.

Materials and methods: The study sample consisted of twenty chronic periodontitis patients of both gender (13 males
and 7 females) with age ranged from 30 to 50 years. Periodontal parameters used in this study were plaque index
(PLI), gingival index (Gl), probing pocket depth (PPD) and tooth mobility grades. The patients were examined at
base line, 2 months and 6 months after periodontal therapy. Treatment included oral hygiene instruction, scaling,
root planing, internal splints, iodoform powder and periodontal surgery. Clinical parameters were evaluated.

Results: The present study showed that teeth mobility was decreased after using iodoform powder as an adjunct in

periodontal therapy in chronic periodontitis patients.

Conclusions: lodoform powder is aid in decrease tooth mobility with periodontal surgery.
Keyword: Tooth mobility, chronic periodontitis, iodoform powder, periodontal therapy. (J Bagh Coll Dentistry 2012;

24(Sp. Issue 2):88-92).

INTRODUCTION

Periodontal disease is an inflammatory process
that affects the protective and supportive tissues
around the tooth ®. Chronic periodontitis is a
common disease characterized by a painless, slow
progression, loss of attachment, and bone
resorption, eventually resulting in tooth mobility
and loss @. Chronic periodontitis is prevalent than
the general population recognizes. Different
methods for diagnosing chronic periodontitis
exist, a full- mouth examination and recording is
preferred so that initia stages of periodontal
disease can be detected and treated. A complete
examination should include pocket depth (PD),
clinical attachment level (CAL), bleeding on
probing (BOP), plague index/score, furcation
involvement, radiographic interpretation of bone
levels, and mobility ®. Tooth mobility is an
important part of a periodontal examination and
represents a function of the persisting height of
the alveolar bone and the width of the periodontal
ligament . Measuring the degree of mobility is
an important t!Jart of any thorough periodontal
examination ®. Reduction or elimination of
increasing tooth mobility is now utilized as one
clinical sign indicative of successful periodontal
therapy ©.
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The goal for both patient and clinician would
seem to stress patient comfort and a stable
efficient occlusion compatible with periodontal
health. Most would now agree that presence and
degree of tooth mobility should be determined,
and a functional evauation of the occlusion
should be performed during any periodontal
therapy ©. lodoform is organoiodine compound,
with the formula CHI3. A pale yellow, crystalline,
volatile substance, it has a penetrating odor and,
analogous to chloroform, sweetish taste. It is
occasionally used as a disinfectant . Around the
beginning of the 20" century it was used in
medicine as a healing and antiseptic dressing for
wounds and sores”. This study aimed to evaluate
the changes in teeth mobility after using iodoform
powder with periodontal surgery in chronic
periodontitis patients.

MATERIALSAND METHODS

Human Sample
Sample population consisted of twenty male

and female, age ranged from 30 to 50 years.
Samples collection was started at 10" of January
2012 till June 2012. Patients participating in the
present study with chronic periodontitis (chronic
periodontitis in patients was defined as the
presence of teeth with periodontal pockets equal
or greater than 4mm with clinical attachment level
of 1-2mm) (no=20, 13 males and 7 females) were
recruited from the Clinic of the Department of
Periodontics / Faculty of Dentistry/ AL- Yarmouk
University College.
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Inclusion criteria

Subjects who had not received any periodontal
treatment during the past 3 months, those who had
not taken any antibiotic therapy during the past 3
months. All patients participated in this study
without any systemic conditions.

Clinical examination

Periodontal examination consisted of plaque
index (PLI), gingival index (Gl), probing pocket
depth (PPD) at 4 sites for all teeth except 3"
molar on (mesial, mid-vestibular, distal, mid-
lingual), using a calibrated periodontal probe
(Michigan O probe) and tooth mobility grades.
Grade | (GI: mobility of the crown of the tooth in
horizontal direction 0.2-1mm), Grade Il (GlI:
mobility of the crown of the tooth in horizontal
direction exceeding 1mm), and Grade Il (GlII:
mobility of the crown of the tooth in vertical as
well as horizontal direction) ©.
Patients with  chronic  periodontitis had
periodontal pockets equal or greater than 5mm
with clinical attachment loss. Periodonta therapy
consisted of ora hygiene motivations and
instructions, full-mouth scaling and root planing
and modified Widman flap of all deep periodontal
sites. After raising buccal gingival flap, a total of
pocket epithelium, underlying connective tissue,
and granulation tissue were removed by a
periodontal curette from the periodontal lesion,
then iodoform powder 0.3mg (LABTECHo
chemicals iodoform, CASR No. 75-47-8. A.B.
No. 170511 MFG. DT. May. 2011, Exp. DT.
May.16.2014) applied on the root of the teeth, and
then the flap was closed. After two months, the
clinical periodontal parameters (PLI), (Gl),
(PPD), and tooth mobility were measured and
after six months, the clinical periodontal
parameters, (PLI), (Gl), (PPD), and tooth
mobility, were measured.

Statistical Analysis
The data were processed and analyzed using
the statistics package for social sciences (SPSS
Inc., version 17 for windows XP and excel 2007).
Both descriptive and inferential statistics were
used.
1. Descriptive Statistics; included means, standard
deviations (SD), number (No.), and statistical
tables.
2. Inferential Statistics; included Student t-test.
In the statistical evaluation, the following levels
of significance are used:
P>0.05 Non-significant (NS)
0.05>P>0.01 * Significant (S)
P<0.01 ** Highly significant (HS)
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RESULTS

The study group consisted of twenty chronic
periodontitis patients (thirteen male and seven
female) age ranged (30-50 years) with mean and
standard deviation of age in male were (41.9+8.0)
and in female were (36.445.6). In this study the
mean and standard deviation of plaque and
gingival index in mae before treatment were
(1.3+0.3, 1.3+0.3) respectively and in female were
(1.2£0.5, 1.4+0.2) respectively. The mean and
standard deviation of plague and gingival index in
mal e after two months of treatment were (0.7+0.3,
0.8+0.3) respectively while in femae were
(0.6£0.3, 0.8+0.2) respectively. The mean and
standard deviation of plague and gingival index in
male after six months of treatment were (0.5+0.2,
0.6+0.3) respectively and in female were (0.4+0.2,
0.6+0.2) respectively. There was highly
significant difference in mean PLI & GI for both
male and female (P<0.01) before and after 2
months and after 6 months of treatment as shown
in table 3.The mean and standard deviation of
probing pocket depth before and after two months
of treatment are shown in table 4, the mean and
standard deviation of PPD before treatment in
male were (6.7+4.5) and after two months of
treatment were (1.0£1.4) while in female were
(5.9£3.6, 0.9£1.5) respectively. There was highly
significant difference in mean PPD in male and
female before and after two months of treatment
(P<0.01). There was no PPD found after six
months of treatment. Descriptive statistics of
number of mobile teeth and teeth mobility grade
before, after two months and after six months of
treatment are shown in table 5. The number of
mobile teeth in male before periodontal treatment
was 45 with mean and standard deviation
(3.5+2.2) while in female was 23 with mean and
standard deviation (3.3x2.1). The number of
mobile teeth GIlI in male before periodontal
treatment was 31 with mean and standard
deviation (3.1£2.0) and in female were 21 with
mean and standard deviation (3.0£2.2). The
number mobile teeth GlII in male before
treatment were 14 with mean and standard
deviation (2.3.1+0.8) and in female was 2 with
mean and standard deviation (2.0+). The number
of mobile teeth with GI after two months of
periodontal treatment (with usage of iodoform
powder) in male was 25 with mean and standard
deviation (1.9+1.1) and in female was 15 with
mean and standard deviation (2.1+0.9), while the
number of teeth mobility GIl in male was 20 with
mean and standard deviation (2.9+1.3) and in
female was 8 with mean and standard deviation
(2.7£0.6). The number, mean and standard
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deviation of teeth mobility Gl in male after six
months of treatment (with usage of iodoform
powder in periodontal flap) were 45 (3.5+2.2)
respectively, and in female were 23 (3.3x2.1)
respectively. There was significant difference in
Gl tooth mobility before and after two months of
periodontal treatment (with usage of iodoform
powder in periodontal flap) in both mae and
female (P<0.05) and highly significant difference
in Gl teeth mobility before and after six months
of periodontal treatment (with usage of iodoform
powder in periodontal flap) in male and female
(P<0.01). There was no teeth mobility GIlI and
GllI after six months of treatment in both male
and female.

DICUSSION

In this study there was highly significant
differencein PLI, Gl and PPD in male and female
before and after periodontal treatment which
include; ora hygiene motivation and instruction
scaling, root planing (SRP), combined with
periodontal flap. The role of bacteria in the
etiology of periodontal diseases has been
established. Conventional periodontal treatment
consists of mechanical debridement to eliminate
the subgingival microbiota and infected tissue in
the inflamed pocket, usually performed by SRP.
However, achieving consistent success is
demanding for both the patient and therapist.
Deep periodontal pockets, especialy with root
concavities or furcation involvement prevent the
effectiveness of SRP . In the above-mentioned
situations, it is necessary to perform a flap
operation, in order to obtain access and visibility,
to the underlying root surface and bone. One of
the commonly performed procedures for this
purpose is the modified Widman flap ®. This
procedure has shown to reduce pocket depths by
removing the proliferating epithelium in the deep
pocket and promote attachment gain. In the
treatment of deep pockets open flap debridement
results in greater PPD reduction, reduction in
gingiva inflammation and clinical attachment
gan ™. In this study there was significant
difference in GII tooth mobility before and after
two months of treatment and highly significant
difference in GllI teeth mobility before and after
treatment in male and female. After six months of
treatment, all mobile teeth with Gl and GllI
become GI. There is a study reported in 2004
(Feller and Lemmer) where they found that there
were dstatistically significant  differences in
mobility after surgery between tooth types 2.
Kerry et al, found that tooth mobility mcreased
temporarily after pocket reduction surgery but
was not atered following curettage, modified
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Widman flap or scaling and root planning. Two
years post-treatment there was a trend toward
further decrease in tooth mobility W|th
professional tooth cleaning every 3 months ®3.

this study, iodoform powder was used W|th
periodontal flap in decrease the tooth maobility by
promoting high degree of fibrosis. There was
highly significant difference in teeth mobility
before and after six months of periodontal
treatment and usage of iodoform powder with
periodontal flap, fixation of the root by iodoform
powder up and down provokes fibrosis. lodoform
powder resists the infection and also it is an
antiseptic and analgesic. lodoform powder cause
irritation to the area that was applied on it and this
will lead to increase in the fibrosis which increase
the chance for bone deposition in the area and
fixation of the root and finaly decrease tooth
mobility.

As a conclusion; the usage of iodoform
powder as an adjunct in periodontal therapy may
decrease tooth mobility in chronic periodontitis
patients.
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Table 1: Number, Meansand SD of the age for males and females

Gender Made Female Total
Age 41.9+8.0 | 36.445.6 | 40.0+7.6
No 13 7 20

Table 2: Meansand SD of PLI and Gl in male and female before, after two months and after six
months of periodontal treatment (with usage of iodoform powder in periodontal flap)

Gender Mae Female Total

% _ Before 1.3+0.3 | 1.2+05 | 1.2+0.3

= T | After 2months | 0.7#0.3 | 0.6+0.3 | 0.7+0.3

After 6 months | 05+0.2 | 0.4+0.2 | 0.5+0.2

é _ Before 1.3+0.3 | 1.4+05 | 1.3+0.4

= O | After 2months | 0.8+0.3 | 0.8+0.2 | 0.8+0.3

After 6 months | 0.6+0.3 | 0.6+0.2 | 0.6+0.2

Table 3: P-value of PL1 and Gl in study group before and after periodontal treatment
Mae Female Total

Mean Before and after two months of treatment | 0.0001** 0.0001** 0.0001**
PLI Before and after six months of treatment | 0.0001** 0.001** 0.0001**
Mean Before and after two months of treatment | 0.0001** 0.011* 0.0001**
Gl Before and after six months of treatment | 0.0001** 0.0001** 0.0001**

Table4: Meansand SD of PPD in study groups before and after two months of treatment
Gender Male Female Totd
PD>5mm (Before) | 6.744.5 | 5.9+36 | 6.4+4.1
(After2 months) 1.0+14 | 0.9+15 | 1.0+£14
**HS (P<0.01)

Table 5: Number, mean and SD of mobileteeth in study group before, after two monthsand
after six months of periodontal treatment (with usage of iodoform powder in periodontal flap).

Mean Mean mobile Mean
No mobile No teeth/ Female No mobile
teeth/ Male teeth/Totdl
No. of mobile teeth 45 3.5+2.2 23 3.3+2.1 68 34+2.1
Tooth mobility Grade

Gl - - - - -

Before Gll 31 3.1+2.0 21 3.0+2.2 52 3.1+2.0

Gl 14 2.3+0.8 2 2.0+ 16 2.3+0.8

After 2 Gl 25 1.9+11 15 2.1+0.9 40 2.0+£1.0

o Gll 20 2.9+1.3 8 2.7+0.6 28 2.8+1.1
months Gl - - - : -

After 6 c(;3||| 4_5 3.51_2.2 2_3 3.3t_2.1 6? 3.41_2.1
months Gl . . - . - .

Table 6: P value of tooth mability GII and Gl 11 before and after periodontal treatment (with
usage of iodoform powder in periodontal flap)

Tooth mobility grade Male Female Total

Gl before & after two months of treatment 0.141 0.184 0.030*
GllI before & after two months of treatment 0.004* 0.001** 0.001**
*S (P<0.05), **HS (P<0.01)
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Comparing the effect of probiotic and chlorhexidineasa
mouth rinsesin bacterial plaque
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ABSTRACT

Background: Probiotic technology represents a breakthrough approach to maintaining oral health by utilizing natural
beneficial bacteria commonly found in healthy mouth to provide a natural defense against those bacteria though
to be harmful to periodontal tissue. Data are still sparse on the probiotic action in the oral cavity. The aim of study
was the present study evaluated clinically the efficacy of probiotic type inarched yeast extract, and chlorhexidine
mouth rinses on plaque.

Material &method: Four strain of probiotics bacteria were used, Lactobacillus acidophilus, Lactobacillus rhamnosus,
Lactobacillus bulgaricus & bifidubacterium actiregularis, and grown in skim milk and plus 0.25, 0.5 % yeast extract
individually, the cell free extract of each one of those treatments were add 1: 9 todiluted bacterial plaque taken
from 5 subjects, to measure the effect of cell free extract on aerobic & anaerobic bacteria.

45 subjects with chronic periodontitis attend periodontal clinic in college of dentistry university of Baghdad (age 25-
35) the trial design as 14 days comparative study between a probiotic and chlorhexidine.

Result: add yeast extract increased the total count of 4 probiotic bacteria 16.25 -29.22% , Cell free extract of
Lb. acidophilus probiotic skim milk dairy product was the most powerful in reducing both aerobic
and anaerobic plaque bacteria among other probiotic bacteria, it reduced 3.38 - 2.17 log cfu/gr
aerobic bacteria while the same treatment reducing the anaerobic bacteria 2.5- 2.1 log cfu/gr,
the probiotic and chlorhexidine groups had less plaque accumulations compared with the control group at the end
of 14day (P<0.001and P<0.001)respectively .

Conclusion: the probiotic mouth rinse was found effective in reducing plague accumulation and gingival
inflammation, probiotic mouth rinse obviously has a potential therapeutic value and further study is recommended
to determine the efficacy.

Key words: chlorhexidine, probiotic mouth rinse. (J Bagh Coll Dentistry 2012; 24(Sp. Issue 2):93-99).

INTRODUCTION
Probiotics were defined by FAO/WHO (The

Food Agricultural Organization/World Health
Organization) adlive microorganisms which when
administered in adequateamounts (in food or as a
dietary supplement) confer a health benefit on the
host (improving microbiologicalbalance in
intestinal tract)

Probiotics manufacture B-vitamins, such as
biotin, niacin (B3), pyridoxine (B6) and folic acid.
- They act as anti-carcinogenic (anti-cancer)
factors, with powerful anti-tumourpotentials @.

- They act as ‘'watchdogs by keeping an eye on,
and effective controlling, the spread of
undesirable microorganisms (by altering the
acidity of the region they inhabit and/or producing
specific antibiotic substances, as well as by
depriving rival  unfriendly bacteria of their
nutrients) ©.
The antibiotics some of the friendly bacteria
produce are effective against many harmful
bacteria, viruses and fungi.

(1) Assistant professor. College of Agriculture food, Baghdad
University.

(2) Lecturer. Department of Periodontics. College of Dentistry.
Baghdad University
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Not the least of the potentialy harmful yeasts
controlled by some lactobacilli is "Candida
albicans,” now implicated in many health
problems in people who are manourished or
whose immune systems are depleted.

- They effectively help to control high
cholesterol levels, thereby affording us protection
from the cardiovascular damagewhich excessive
levels of this nevertheless important substancecan
create.®
- They sometimes act to relieve the symptoms of
anxiety.

- They play a role in protecting against the
negative effects of radiation and toxic pollutants,
enhancing immune function.®

- They help considerably to enhance bowel
function. Where bowel bacteria are absent, the
function of peristalsis isimpaired, and the amount
of time it take for food to pass completely through
the system is much increased.”)

Probiotics have been found to be beneficial to
host health. Their primary use in medicine has
been for the management of intestinal tract
problems in recent years, probiotics have been
used as a treatment to promote ora health,
probiotics on ora hedth is relatively new with
lots of research going on; the area of probiotics
and periodontal disease is till in its infancy®
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Essentia requisites for microorganisms to exert
probiotic properties in the oral cavity: Evidences
are there which proves that oral cavity is a natural
habitat for some probiotic specias.(g Have found
that Lactobacillus salivarius, Lactobacillus
gasseri, Lactobacillus ~ fermentum and
Bifidobacterium are among the mostprevalent
species in the mouth and theirpresence may be
associated withperiodontal health status. Studies
haveshown that to be able to exert
probioticproperties in the oral cavity it is
essentialfor the micro-organisms @©.

__To resist the oral environmental conditions and
defense mechanisms

_ To adhereto the saliva coated surfaces

_ To colonize and grow in the mouth

__Toinhibit oral pathogens and

_To bealso safe for the host.™”

In oral cavity, probiotics can create a biofilm,
acting as a protective lining for oral tissues
against oral diseases. Such a biofilm keeps
bacterial pathogens off oral tissues by filling a
space pathogens would invade in the absence of
the biofilm, and competing with cariogenic
bacteria and periodontal pathogens growth @2,

MATERIAL AND METHODS

Probiotics bacteria: four strain of probiotics
bacteria were used, Lactobacillus acidophilus,
Lactobacillusrhamnosus, Lactobacillus
bulgaricus&bifidubacteriumactiregularis ~ (from
food science dep., collage of Agriculture,
Baghdad university)

Starters preparation: skim milk 12% T.S was
sterilized in autoclave “ 121 ¢, 5 min, 15 atom “
and cultured with 5% inoculum of these four
strains individually and incubated in 37c till
angulation this process repeated three time *9
Dairy probiotic products. 12 different type of
probiotics dairy products were prepared by adding
5% from the four strain of probiotic bacteria as
starter culture individually to three type of 12%
T.S skim milk , 12% T.S skim milk + 0.25 yeast
extract & 12% T.S skim milk+0.5 yeast extract
individually , yeast extract was added before
sterilization treatment , starter total count bacteria
were examined by using serial dilution , MRS
agar “ himedia com. ,India “ was used and
incubated in anaerobic conduction + 5% Co, for
48 hours. 9

Antagonism examination:

plague samples. plaque were collected from five
subject ( 22- 25 years , hedthy , none had
antibiotic therapy for one month ) individualy,
from three a proximal sites of sub gingival were
taken the deepest pockets were selected , after
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remova of supra gingival plague the sites were
isolated from saliva by application of cotton rolls
and were gently dried with compressed air ,three
medium sterile papers were transferred into
capped via containing normal 5% saline and
vortex mixed for 60 sec ™ then the samples
added to Mueller Hinton broth & Mueller
Hinton + 0.1Hcl cysteine (himedia , India) to
cultivated aerobic and anaerobic plague bacteria
respectively in 35 ¢ for 24 hr., total count for both
type of bacteria was enumerated by used of
Mueller Hinton agar , the anaerobic bacteria
incubated in anaerobic conduction in 35 ¢ for 24
hr. , the same time and period used for the aerobic
bacteria *©

Cedll free extract: the supernatants of each dairy
probiotic products was collected by centrifugation
50x g, for 4 minutesin 4 c, then by bacteria filter
0.22 micrometers the supernatants was sterilized ,
10% v/v  supernatants :aerobic or anaerobic
plague bacteria was add , the total count of each
was numerated after 24hr in 20 ¢ before & after
adding cell free extract as log cfu/ gram plague
individually. (7

I'n vivo examination:

This study consisted of 45 subject volunteers
with chronic periodontitis in deferent severity ,age
group between 25-35 vyears attending the
department of periodontology college of dentistry
,university of Baghdad .

Information oral and written consent was obtained
from the subject.
Inclusive criteria-
*healthy subject without any known systemic
illness.
*no recent history of use of antimicrobial agents
or any other drugs (at least last four weeks)
Exclusive criteria-
*subject using any other oral hygiene aids other
than routine tooth brushing.
The participants were divided into three groups
(A, B&C) with 15™ subject in each group as.
Group A: control group (mint water).
Group B: probiotic dairy product group.
Group c: chlorhexidene group .
The mouth rinse were dispensed to the subg'ect ,
base line scores of plaque index (PI) %) and
gingival index(Gl), ™ were taken from all the
participants by follow by full mouth prophylaxis.
The designed mouth rinse were dispended to the
recipient groups, group A received mint water
group B received the probiotic mouth rinse,group
C received chlorhexiden mouth rinse .
Group C instructed to rinse two times daily
about 30 mint after tooth brushing with 10 ml of
the solution (0.02%) chlorhexidine ) for 60
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second , followed by expectoration to the residual
mouth rinsed .

Group A they were instructed to rinse two
times daily about 30 mint after tooth brushing
with 10 ml of solution for 60 second.

Group B; they were instructed to rinse with
prabiotic two times daily about (10 ml)

For 60 seconds.

RESULTSAND DISCUSSION

The result in fig. 1 shown that the log cfu/ml
for (Lb acidophilus, Lb.rhamnosus , Lb.
bulgaricus&Bif. aciregularis) probiotic products
were 8.66, 7.91, 7.51 & 8.31 respectively, those
values increased after added 0.25% yeast extract
to skim milk 25.98 , 24.02 , 945 & 15.81%
(calculated as log cfu/ ml) respectively , log
cfu/ml for the same probioctic bacteria increased
for 0.5 % vyeast extract treatment and became
29.44 ,27.81, 10.65 & 18.17 % respectively , the
maximum increased was for Lb . acidophilus
bacteria & it was 2.25 ,2.55 log cyclein 0.25 &
0.5 yeast extract respectively , the minimum
increasing was for Lb. bulgaricusbacteria0.77,
0.80 55 log cycle in 0.25 & 0.5 yeast extract
respectively .
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Figure 1. Effect of adding 0.2,0.5% yeast
extract to skim milk on logcfu/ ml for
probiotic bacteria

Probiotic bacteria grow weakly in skim milk
as other dairy products compering with other
culture media ex. MRS,Regosa& others ™. It is
well documented that various substanc& can
stimulate the growth of certain strains of probiotic
and yogurt cultures in milk ©° Significant
increases in total numbers of L. acidophilus O16
were observed in milk containing WPH-1 (whey
high protein) concentrations of 0.5%, 0.2%, 0.1%,
and 0.05%. The growth of L. acidophilus L-1 was
significantly increased at WPH-1 concentrations
of 0.5% and 0.2%. This suggests that Srain L-1 has
a higher requirement for one or more components
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of WPH-1 than does strain O16. The growth of
each of these cultures was increased over 1-log
cycle when grown in milk supplemented with
0.5% WPH-1, compared with the control. Even
though not compared in the same experiments,
none of the cultures grown in milk containing 1%
WPH-1 grew better than in milk containing 0.5%
WPH. This indicates that using a WPH-1
concentration level of 0.5% would work just as
well in effectively stimulating the growth of
probiotic cultures in milk, compared with a
concentration level of 1%. It would be more cost-
effective to use the lower concentration level
(0.5%) to achieve the same results. ®Y 11
probiotic Lactobacillus strains were capable of
utilizing all the 10 oligosaccharides examined but
the growth varied among the species, strains
and substrates.The three L. reuteri and two L.
gallinarum strains showed strain differences
(P< 0.05) within the same species based on
their different growth activities on various
oligosaccharide substrates . Differences were also
shown among the four different species, (L.
reuteri, L. gallinarum, L. salivarius and L. brevis)
as demonstrated in the growth profiles
of their representative strains on different
oligosaccharides such as GOS, IMO, GTO and
FOS, and found species-related fermentation
behavior shown by the Lactobacillus species ©
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Flgure 2: effect of the cell free extract of Lb.
acidophilus on aerobic & anaerobic bacterial
plaque
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Flgure3: effect of the cell free extract of
Lb.rhamnosuson aerobic & anaerobic
bacterial plaque

| GibjEer 1 Gulecr ) Suleer) Sabjetd Sabjeers

.
| Suingertd Sumgect; Rubjert I Suhertd Suisgert

Figure 4: effect of the cell free extract of Lb.
bulgaricus. on aerobic & anaerobic bacterial
plaque
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Figure5: effect of the cell free extractof Bif.
aciregularis. on aerobic & anaerobic
bacterial plaque

Biofilms are increasingly cited as sources of
infection and disease in humans. Denta plaque,
respiratory infections, stomach ulcers,
arteriosclerosis, kidney stones, ear infections,
prostatitis, and numerous other microbial-caused
ailments have been associated with biofilms ¥
The main pathogenic agents associated with
periodontitis are P. gingivalis,
Treponemadenticola, Tannerella forsythia and
Adggregatibacteractinomycetemcomitans'®®
probiotic can play benefit role to reduce and
modified plague microorganisms 2

As the result shown in figure 2-5 the total
count of the aerobic for the 5 subjects were
between 6.6 to 4.22 log cfu/gr while the total
count for anaerobic for the same subjects were 6.4
to 7.82 log cfu/gr , this range between the subjects
was normal  according to the personal ora
hygiene , type of food and drinks , flossing ,
smoking , pH ©?.

Cell free extract of Lb. acidophilus probiotic
skim milk dairy product was the most powerful in
reducing both aerobic and anaerobic plague
bacteria among other probiotic bacteria fig 2 , it
reduced 3.38 — 2.17 log cfu/gr aerobic bacteria
while the same treatment reducing the anaerobic
bacteria 2.5- 2.1 log cfu/gr, further reducing
aerobic bacteria of ( 1.3-0.8) &( 0.4-0.27) log
cfu/gr after adding 0.25 & 0.5% yeast extract
treatments respectively, also further reducing for
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anaerobic bacteria between ( 1.51 — 1.22 ) &
(0.41-0.22) for the same treatments respectively,
the 0.25 % yeast extract treatment was significant
p < 0.05, while the 0.5 yeast extract treatment
was not significant, it could be anticipated that
this might affect the pathogenic potential of the
species based on antimicrobial activity, which in
fact is another evaluation criterion for probiotics.

Antimicrobial activity of probiotics has been
validated through various in-vitro and in-vivo
studies. Sookhee and colleagues ® isolated 3,790
strains of lactic acid bacteria from 130 individuals
and found that the isolates identified as
Lactobacillusacidophilus  and  Lactobacillus
rhamnosus had a high capacity to antagonize
important oral pathogens, including Streptococcus
mutans and Porphyromonasgingivalis.
Weissdllacibaria, a gram positive facultative
anaerobic lactic acid bacterium that has been
isolated from humans, is present in fermented
{gg)ds and is considered a potential probiotic agent
Hydrogen peroxide as well as bacteriocin that acts
against gram positive bacteria ®® %) bacteriocins
are ribosomally synthesized cationic peptides with
a narrow spectrum of antimicrobia activity,
whereas bacteriocin-like inhibitory substances
have a broader spectrum Lb. acidophilus
produced(acidophilin, acidolin, lactolin)
bacteriocin-like ® cell free extract fig(3) of
Lb.rhamnosusskim milk dairy product reduced the
aerobic plaque bacteria between (1.03- 0.82) and
for anaerobic (1.38- 1.13) log cfu/gr further
reducing for 0.25 & 0.5 % yeast cell free extracts
extract treatments were observed for both aerobic
bacteria (0.80- 0.39) & (0.32-0.18) log cfu/gr
respectively, also anaerobic bacteria had further
reducing for the same treatments ( 1.67 — 0.88) &
(0.55- 0.19) log cfu/gr respectively.

The cell free extract fig (4 & 5) of Lb.
bulgaricus& Bif. aciregularis probiotic dairy
products overall maximum reducing for plague
aerobic bacteriawere (0.70 , 1.30) respectively &
for anaerobic bacteria (0.45, 0.64) respectively.

As the result shown al the probiotic bacteria
used were had the ability to reduced aerobic and
anaerobic of plague bacteria and there ability were
not equal, Bagenda, & Yamazaki “* observedthat
Lb..acidophilus was to be the most sensitive
indicator strain to the inhibitory effects of the SFC
of the LAB isolates. However L. fermentum and
L. plantarum were the least sensitive due to
bacteriocin like substances or other factors such as
pH and hydrogen peroxide were ruled out. Based
on these results, most of the inhibitory effect
observed for the LAB isolates was due to pH or
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hydrogen peroxide production. Therefore, the
ability to produce bacteriocin , probiotic bacteria
did not had the same antagonisms ability even in
the same species 9.

Lb.acidophilusskim milk + 0.25 % yeast extract
dairy product had been chosen to compare with
chlorhexidine mouth wash because this treatment
shown the most powerful antibacterial activity
among other treatment and the flavor of yeast
extract was not detected in vivo.

The mean baseline scores of Pl & Gl were similar
for all the three groups. The mean Pl value for al
the three groups were 0 after scaling and polishing
was done for all tooth surfaces ,the Pl index score
zero represent a tooth surface that was entirely
free from clinically detectable plaque.

At day 14 when compares with the base line data
was made ,there was a significant increase in the
mean Pl scores of the control group when
compared with that of probiotic and
cholorhexidine groups (P<0.001l)and P<0.001)
respectively.

Comparison of the mean plague scores between
the group is represented in table 1.

The degree of increment of mean plague scores
were more pronounced in the control group
compared with that of the probiotic and
cholorhexidine groups.

Probiotic and cholorhexidine groups had less
plague accumulation compared with the control
group.

However there were no significant differences in
the mean plague accumulation between the
probiotic and cholorhexidine group on
examination on the 14 th day.

Test of subject for the three groups showed a
plague P value <0.001 thus the deference in mean
Gl for dl the three groups were significant.

On the day 14 when comparison with the base
line data was made ,there was significant
decreases in the mean Gl score of probiotic and
cholorhexidine group when compared with that
of the control group P<0.00land P<0.001,
respectively .

The mean Gl score between the group is
represented in table 2.

But unlike the Pl score, there was a significant
difference in the Gl between the probiotic and the
cholorhexidine (P=0.009) probiotic group being
better  than the cholorhexidine  group
(mean=0.2300) (0.6805) respectively.
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Table 1: The comparison of mean Pl scores
between the test groups

Plaqueindex
control 2.3 0.001
Baseling probiotic 2.2 0.001
chlor hexidine 2.5 0.001
control 1.8 0.001
14 days probiotic 0.3 0.001
chlorhexidine 0.5 0.001

Table 2: The comparison of mean Gl scores
between the test groups

Gingival index
control 2.1 0.001
Baseling Probiotic 2.2 0.001
chlorhexidine 2.1 0.001
control 15 0.001
14" days probiotic 0.2 0.001]
Chlorhexidene 0.3 0.001

Chemical agents have been increasingly used
as adjunct to mechanica plague control. They are
intended to augment and not to replace
mechanical plague control.

Chlorhexidinegluconate is today thoroughly
studied and the most effective antiplague and ant
periodontal disease agent. In oral useas amouth
rinse chlorhexudine has been reported to have a
number of local side effects.

Antimicrobial mouth  rinse act by
nonspecifically reducing the levels of both
friendly and harmful oral bacteria .in
contrast,probiotic has been developed utilizing
natural beneficial bacteria to promote a healthy
balance of microorganisms in the mouth®

Probiotic technology represent a breakthrough
approach to maintaining oral health by utilizing
natural beneficial bacteria commonly found in
healthy mouth to provide a natural defense against
those bacteria thought to be harmful to teeth and
gum’

The advantages of using a probiotic mouth
rinse are that is contains friendly commensals,
there isno issue of antibioticresistance, and there
are no known or proven toxicities caused to their
used.

However, inoral medicine this area of research
isdtill inthe cradle.

Probiotic in the form of mouth rinse has been
tested among adult in one study. The result of this
clinical tria showed that rinsing with probiotic
result in a significant reduction of plague
accumulation and gingival inflammeati on.®Y

In this study it was observed that there was a
significant difference in the mean Pl and mean Gl
between the control chlorhexidine and prabiotic
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mouth rinses groups after 14 days compared with
the baseline (P<0.001).

However there were no significant differences
in the mean plague accumulations between the
probiotic and chlorhexidine groups on the day 14
examination.

But unlike Pl score, there was significant
difference in the Gl between the probiotic and the
chlorhexidine groups (P=0.009), probiotic group
(mean=0.2300 and 0.6805, respectively).The
finding of thlscllnlcal study are in agreement with
aprevious study **
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Correlation between biochemical analysis and periodontal
health status and tooth lossin chronic renal failure

patients
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ABSTRACT

Background: Periodontal disease is a chronic bacterial infection that affects the gingiva and bone supporting the
teeth. The chronic renal failure is one of the serious systemic diseases. It causes general systemic changes which
reflect themselves on the oral cavity components. The aims of this study is to determine and compare the
periodontal clinical parameters and tooth loss between renal failure patients under hemodialysis and healthy
individuals, to determine and compare the levels of C-reactive protein and albumin in saliva and serum between
these two groups and to correlate the biochemical parameters with the clinical parameters for the renal failure
patients.

Materials and Methods: Sample population consisted of (100) individuals. Males and females were included in this
study aged from 45-55 years old. The human sample divided into two main groups; study and control groups. The
study group subdivided into hepatitis positive and negative subgroups. Sample recruited for study were 73 patients
attending the Atrtificial Kidney Centers in Baghdad city, all were under hemodialysis. The control group consisted of
27 healthy individuals no history of any systemic disease. All the clinical parameters were tested for both groups
together with the levels of C-reactive protein and albumin in saliva and serum.

Results: The statistical analysis revealed highly significant differences between the study and control groups for all the
clinical parameters and highly significant differences between the study and control groups when comparing the
levels of albumin and C - reactive protein in saliva and serum. Non-significant differences were found when
comparing males and females for each group for both clinical and biochemical parameters. But highly significant
differences were illustrated when comparing between hepatitis +ve and -ve patients in the study group for all the
parameters. Few strong correlations were revealed between the clinical and biochemical parameters; however,
most of the correlations had confidence levels more than 75% which could have clinical significance.

Conclusions: The study group had worse periodontal health status than the control group. Also, there was a weak
correlation between the clinical and biochemical parameters but with some interested numerical differences.
Keywords: Periodontal health status, C-reactive protein, renal failure, hemodialysis. (J Bagh Coll Dentistry 2012; 24(Sp.
Issue 2):100-105).

INTRODUCTION

Periodontal diseases are one of the most wide
spread diseases of mankind, no nation and no
region of the world being free from them .

The extent, severity, and course of periodontal
diseases are affected by factors such as diet,
genetics, persona oral hygiene, group (public)
preventive services as well as persona denta
preventive, diagnostic and therapeutic services @.

Systemic diseases are among the factors that
affect periodontal diseases. Chronic rena failure
is a progressive disease that is characterized by
the destruction of the kidney's functiona units

The dental care of patients undergoing dialysis
can be complex, given the prevalence of
combined conditions such as diabetes,
hypertension, renal osteodystrophy,
immunosuppression, the presence of non-dental
prosthetic  devicess, and the use of
antihypertensives and  anticoagulants  or
antiplatelets agents ©.

These patients appear to be predisposed to a
variety of dental problems such as periodontal
disease, narrowing of the pulp chamber, enamel
abnormalities, premature tooth loss and
xerostomia. Dental care, as well as primary

(nephrons) ©.

In order to prolong life, diaysis as an
artificial means of removing nitrogenous and
other toxic products of metabolism from the
blood is the treatment of choice . Improvements
in dialysis and modalities for treating patients
with renal failure are extending the life
expectancy of the affected patient population and
the likelihood that dentists will treat such patients
isalsoincreasing ©.

(1) M.Sc. Student, Department of Periodontics, College of
Dentistry, University of Baghdad.

(2) Professor, Department of Periodontics, College of Dentistry,
University of Baghdad.
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preventive measures, seems to have been
neglected in these patients .

MATERIALSAND METHODS

Instruments and supplies. many instruments
and supplies were used in our study such as
dental mouth mirror, periodontal probe (William's
probe), pan for sterilized instruments, cotton
wool, Pasture pipettes, special chemica kits for
determination of albumin and C-reactive protein
levels in serum and saliva, cooling centrifuge,
cooling box and spectrophotometer for measuring
levels of albumin in salivaand serum.
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Human samples. Sample population consisted
of (100) individuals. Males and females were
included in this study aged from 45-55 years old.
Sample recruited for study were patients
attending the Artificial Kidney Centers in
Baghdad city which included; Al-Kadhmiya
Teaching Hospital, Al-Yarmook Teaching
Hospital and Al-Karama Teaching Hospital, all
were under hemodialysis.

The test group consisted of 73 patients who are
divided into 2 subgroups; the first subgroup is
hepatitis positive (+ve) (43 patients) and second
subgroup is hepatitis negative (- ve) (30 patients).

The control group consisted of (27) adults with no
history of systemic disease and with no history of
drugs intake for the last month.

Clinical examination: The patients were clinically
examined during the hemodialysis session which
usually takes about 3-4 hours.

Control group was matched for the age range
with the study group and also male and female
were included. All the teeth were examined for
each patient except the third molar was excluded.

Collected data included assessment of plaque
index, gingiva index, bleeding on probing,
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pocket depth, clinical attachment level, tooth
mobility (mobility index) and number of missing
teeth.

Biochemical analysis: The biochemical anaysis
include measuring the concentrations of albumin
and C-reactive protein both in saliva and serum.
Albumin in saliva and serum were measured by
colorimetric method by the spectrophotometer
using (Human) determination kits.

C-Reactive protein in serum and saiva was
detected by using Latex Agglutination Slide Test
(HumaTex CRP) for the qualitative and semi-
guantitative determination of C-Reactive protein
in non-diluted serum and saliva HumaTex CRP
is based on the immunological reaction between
human C-reactive protein of a patient specimen
and the corresponding anti-human CRP
antibodies bound to Latex particles. The positive
reaction is indicated by a distinctly visible
agglutination of the Latex particles in the test cell
of the dide. After that the positive samples were
diluted by specia fluid for semi-quantitative
determination.

Humatex CRP

AL TN B -

Figure 1: Chemical kitsused for determination of albumin and C-reactive protein in saliva and
serum.

Stetistical analysis: Data were analyzed through
the use of SPSS (Statistical Process for Socia
Science) version 11 application statistical analysis
system and Excel.

The following statistical data analysis approaches
were used in order to analyze and assess the
results of the study:

|. Descriptive data analysis:

Tables (Frequencies and Percentages). arithmetic
mean, standard deviation, standard error, two
extreme values (min. and max.) of the calculated

Oral and Maxillofacial Surgery and Periodontology101

mean value and graphical presentation by using
Bar chart.

Il. Inferential data analysis:

These were used to accept or reject the statistical
hypotheses, which included the Student t-test for
equality of means of two independent groups.
Also, Pearson's Correlation Coefficient was used
for testing the correlation between the two
independent  variables; the clinica and
biochemical parameters.
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RESULTS

Clinical parameters. For plague index, the
Statistical analysis comparing between the control
and study groups, using t-test revealed a highly
significant difference (p=0.000). For gingival
index. The statistical analysis comparing between
the control and study group using t-test revedled a
highly significant difference (p=0.000).

For bleeding on probing, Statistical anaysis
comparing between the study and control groups
revealed a highly significant difference between
the two groups for score 0 (p=0.000) and for score
1 (p=0.002).

For pocket depth when comparing between the
study and control groups, the statistical analysis
showed a highly significant difference for al the 3
groups at (p=0.000). For clinical attachment level,
the dtatistical anaysis illustrated a highly
significant difference between the study and
control group for al the levels of attachment loss
(p=0.000) except for (1-2) (p=0.001).
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For mobility index, the dtatistical analysis
comparing between the study and control group
inform of a highly significant difference between
them (p=0.000). For tooth loss.a highly significant
difference was found between study and control
group (p=0.000).
Biochemical parameters. For albumin level in
sdliva, the statistical analysis revealed a highly
significant difference between the study and
control groups (p=0.000).
For abumin level in serum, The statistical
anaysis showed a highly significant difference
between the study and control groups (p=0.000).
While for C-reactive protein levelsin sdliva, a
highly significant difference was found between
the study and control group (p=0.000). And for c-
reactive protein in serum, the statistical analysis
announced a highly significant difference between
the study and control groups (p=0.000).

Table 1: Description of significance between study and control groupsfor plaqueindex, gingival
index, bleeding on probing, mobility index and missing teeth.

t-test for Equality of M eans| ..
Parameters rtest p-value Sig.
PL 6.1 0.000 HS
Gl 54 0.000 HS
BL on PR(0)| -10.0 0.000 HS
BL on PR(1) 7.4 0.000 HS
MI 6.1 0.000 HS
MT 54 0.000 HS

Table 2: Description of significance between study and control groupsfor pocket depth and
clinical attachment level

t-test for Equality of Means| ..
Parameter test p-value Sig.
0-2 (PD) -7.0 0.000 HS
3-5 (PD) 4.3 0.000 HS
>6 (PD) 53 0.000 HS
0-2 (CAL) 3.6 0.001 HS
35 (CAL) 55 0.000 HS
>6 (CAL) -7.0 0.000 HS

HS: Highly Significant at P<0.01

Table 3: Description of means and significance between study and control groupsfor albumin

levelsin saliva and serum

Parameters

Groups

N

M ean

S.D.

SE.| Min.

Max.

P-value

Sig.

ALB. Saliva

Study

73

266.75

45.44

5.32|200.00

382.40

Control

27

107.37

26.34

5.07| 46.60

155.70

0.000

HS

ALB. Serum

Study

73

33.83

2.88

0.34| 25.70

38.70

Control

27

45.54

2.66

0.51) 40.20

53.40

0.000

HS
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Table 4: Description of means and significance between study and control groupsfor C-reactive
protein in saliva and serum.

Parameters | Groups | N | Mean | SD. | SE. | Min. | Max. | P-value | Sig.
. Study [ 29| 221 | 66 | 1.2 12 30
CRPsAVa Mool [ 2 | 120 [ 00 | 00 | 12 | 12 | 200 | HS
Study [ 49| 21.7 | 63 | 0.9 12 30
CRPserum "eontrol | 3 | 180 | 00 | 00 | 18 | 18 | 200 | HS
Correlation between clinical and biochemical On the other hand, its important to mention some
parameters. For the study group, the statistical results that could have a clinical significance. For
anaysis reveaded a significant difference example for testing correlation between Gl and

comparing the Gl with the CRP in saliva
outcomes. Also a significant difference was found
comparing the (3-5) level of attachment loss with
the CRP in sdiva outcomes. A significant
difference was revealed comparing between Ml
and CRP in serum.

CRP in serum . P-value for BOP (score 1) and
serum CRP was 0.251. For correlation between
BOP (score 1) and abumin in serum and others
(Table 3-35).

Table 5: Pearson's Correlation Coefficientsamong CRP, ALB in (Saliva, Serum) and different

of the studied parameters
Classification
Parameters | Correlations | CRP Saliva | CRP Serum | ALB. Saliva | ALB. Serum
P-value
PL Pearson Corr. -0.043 -0.096 0.060 0.037
Sig. (1-tailed) 0.413 0.311 0.379 0.425
Gl Pearson Corr. -0.334 -0.113 0.001 0.056
Sig. (1-tailed) 0.038 0.279 0.499 0.387
B O P(0) P_earson (_:orr. 0.073 0.005 0.082 0.044
Sig. (1-tailed) 0.353 0.489 0.337 0.410
B O P(1) P_earson (_Zorr. -0.087 0.130 0.060 0.171
Sig. (1-tailed) 0.327 0.251 0.378 0.188
" Pearson Corr. 0.114 -0.343 -0.088 0.025
Sig. (1-tailed) 0.278 0.034 0.325 0.448
MT Pearson Corr. 0.031 -0.255 -0.193 -0.271
Sig. (1-tailed) 0.437 0.091 0.158 0.077
1-2 (PD) P_earson (_:orr. -0.168 -0.032 -0.035 0.055
Sig. (1-tailed) 0.193 0.435 0.429 0.388
35 Pearson Corr. 0.203 0.199 0.165 0.139
Sig. (1-tailed) 0.145 0.150 0.197 0.236
6> Pearson Corr. -0.006 -0.143 -0.049 0.073
= Sig. (1-tailed) 0.488 0.229 0.399 0.353
1-2 (CAL) P_earson (_Zorr. 0.225 0.047 -0.129 0.010
Sig. (1-tailed) 0.121 0.405 0.253 0.480
35 Pearson Corr. -0.318 0.169 0.285 0.203
Sig. (1-tailed) 0.046 0.191 0.067 0.145
6> Pearson Corr. 0.154 -0.237 -0.007 0.012
= Sig. (1-tailed) 0.213 0.108 0.486 0.476
(*) Sig. at P<0.05; (**) high Sig. at p<0.01
DISCUSSION the healthy individuals. Also, the hepatitis +ve

Clinical parameters:

The datistical analysis showed that the
chronic renal failure patients have higher plaque
index, higher gingival index, bleeding on probing,
deeper periodontal pockets, more attachment loss,
higher mobility index and more missing teeth than

patients have higher values of clinical parameters
than the hepatitis — ve. These results could be
attributed to many reasons. These differences
might be caused by the physiologica and
psychological condition of hemodialysis patients
who seem to have a lower interest in their ora
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hygiene condition and it might have accumul ative
effect as the disease progress with hepatitis after a
period of time ®. The chronic debilitating
diseases such as syphilis, chronic nephritis and
tuberculosis may predispose the patient to
periodontal disease by impairing tissue resistance
to loca irritants creating a tendency toward
gingivitis and alveolar bone loss . Also,
hepatitis patients aways have higher risks for
poor ora heath. They are more likely to develop
tooth decay, periodontal diseases, sensitive teeth,
soreness of the mouth and the gums and bleeding
19 patients with chronic renal dysfunction will
often have hematologica problems, most
commonly anaemia and bleeding. The presence of
bleeding is widely accepted as an objective sign
of inflammation in gingival and periodontal
tissues. In fact many authors claim that bleeding
observed with probing indicate pathological
condition regardless of the probing depth @Y.
Outcomes of our study suggest that the
biochemical changes associated with chronic renal
failure doubtly influencing the process of
excessive destruction and  deepening  of
periodontal pockets. Rena failure therapy can
affect periodontal tissues including gingival
enlargement in  immune suppressed renal
transplantation patients and increased levels of
plaque, calculus and gingival inflammation and
possible increased prevalence and severity of
destructive periodontal diseases in ESRD patients
on dialysis maintenance therapy ‘2. On the other
hand, the authors also postulate that periodontal
disease is influenced by chronic rena failure
because of insufficient bone metabolism. Earlier
studies provide evidence that vitamin D
polymorphisms may predispose to both chronic
kidney disease and periodontitis. Hence it is
possible that periodontal disease and chronic
(kliadlrl()a'y disease might share common risk factors

Actualy, Tooth mobility and drifting have
been documented in CRF patients without
appreciable pathological periodontal defects .
Tooth mobility is likely secondary, at least in part,
to renal osteodystrophy, which result from
secondary hyperparathyroidism. The classical
signs of hyperparathyroidism of the mandible and
maxilla are bone demineralization, loss of
trabeculation, grand glass appearance and total
loss of lamina dura mostly in the mandibular
molars .

The high incidence of tooth loss in the
hemodialysis patients might be caused by both
accelerated alveolar bone loss resulting from renal
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osteodystrophy and poor ora hygiene. . Alveolar
bone resorption plays an important risk of tooth
loss. In addition, it has been suggesed that
generalized bone loss contributes to the
development of, or increases the severity of,
alveolar bone lossin periodontal diseases “©.
Biochemical parameters:

Salivary albumin has been shown to be increased
in medically compromised patients whose genera
condition has gotten worse. Immunosuppression,
radiotherapy, kidney diseases and diabetes are
examples of the sates in  which high
concentrations of salivary albumin have been
detected. It may be hypothesized that salivary
albumin can be used to assess the integrity of the
mucosal function in the mouth ™. To a certain
limit, It seems that the increase of sdivary
abumin in hepatitis patients may result from
degeneration, destruction and lysis of periodontal
cells 9.

On the other hand, Hypoabuminemia, is
highly prevalent in kidney failure and is
associated with an increased mortality risk in this
population. Decreased level of abumin in the
blood in CRF patients are due to the protein loss
to the urine which reflect the inability of the
kidneys to maintain proteins, like albumin, in the
blood. In theory, hypoalbuminemia may reflect
either the inflammatory or nutritional status of
patients with kidney failure .

C-Reactive Protein is an acute phase protein
produced in the liver. The relationship between
serum and sdivary levels of CRP is not well
understood. In  a recent study, sick people
admitted to a hospital had average salivary CRP
levels 25 times higher than healthy people 2.
Sdivary CRP may largely reflect local
inflammation in the mouth, but some serum CRP
can enter saliva through gingival tissues,
especialy if periodontal diseaseis present Y.

In serum, it was suggested that C-reactive
protein (CRP) levels are elevated in patients with
kidney failure and are independent predictors of
ggdiovascular mortality in this patient population
Correlation between clinical and biochemical
parameters. In testing the correlation between
the clinical and biochemical parameters, most of
the p-vaues should be studied carefully to
understand the actual clinical significance not
only the dtatistical significance. It was stated
statigticaly that the study findings that are
statistically not significant does not means the
negative results are also clinically not significant,
the opposite aso holds true when a difference
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between two study populations is found to be not
statistically  significant, even though it is
biologically plausible. In this case, as in many
other studies reported in the medical literature, the
study probably had inadeguate power, resulting
from a low sample size. Many medica journals
now require the use of confidence levels because
they provide more information than the p-valuein
the setting of both positive and negative results.
Conversely, if the findings are not significant,
confidence levels can give an indication as to
whether there is a potentia for clinic significance
if further studies are pursued, which usually

ggggens when a larger sample size is needed
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Evaluation of inorganic ions and enzymes levelsin saliva
of patientswith chronic periodontitis and healthy subjects
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ABSTRACT

Background: Chronic periodontitis is an inflammatory disease of tissues supporting the teeth. Inorganic ions and
salivary enzymes have been most intensely studied as a potential marker for periodontal disease. This study aimed to
detect sodium, potassium, magnesium and calcium ions level in saliva & also to assess the activity of creatin kinase
(CK) and gamma glutamyle tranferase (GGT) enzymes in saliva of patients with chronic periodontitis and healthy
subjects and correlate the mean salivary levels of these ions and enzymes with clinical periodontal parameters (PLI,
Gl, PPD and CAL).

Materials and Methods: The study sample consists of (23) patients with chronic periodontitis and (12) healthy subjects
of both gender with age ranged (35-45) years .Plaque index (PLI). Gingival index (Gl), probing pocket depth (PPD)
and clinical attachment level (CAL) are the periodontal parameters used in this study, un stimulated saliva sample
were collected from all subjects and the levels of sodium, calcium, Magnesium, potassium, CK and GGT enzymes in
each specimen were analyzed for each group .A statistical analysis was done to estimate the levels of these ions
and enzymes in saliva and correlate the mean salivary inorganic and enzyme levels with the clinical periodontal
parameters.

Results: The present study showed that highly significant and significant differences in the levels of inorganic ions Na*
and Ca*? respectively was found between chronic periodontitis and control group, while non significant differences
in the level of Mg+*2 and K* ions were found between the study group and control group. Highly significant differences
in the levels of salivary enzymes CK and GGT were found between the control group and chronic periodontitis group.
This study showed a positive correlation between the activity CK enzyme and PLI, Gl and CAL. Also there was a
significant correlation found between Na*, Ca*2 and CAL. Concerning PPD, there was no correlation between those
ions and enzymes with PPD in chronic periodontitis patients.

Conclusion: estimation of those in organic ions and enzymes in saliva of chronic periodontits may be used as
potential diagnostic markers of disease status in periodontal tissues.

Keyword: Chronic periodontitis, inorganic ions, enzymes, saliva. (J Bagh Coll Dentistry 2012; 24(Sp. Issue 2):106-111).

INTRODUCTION

Periodontal disease is a chronic disease of the
oral cavity comprising a group of inflammatory
conditions affecting the supporting structures of
the dentition ® 2. Predominantly an aerobic gram
negative bacteria present on the tooth surface as
microbial biofilms and other microbia substance
gain access to the gingival tissue and initit
inflammatory reaction, which leads to the
destruction of periodontal ligament and alveolar
bone and finally tooth loss . Clinical parameter

Saliva has been found lately as an important
biological material to the purpose to introduce
new diagnostic tests which may contribute to
making a diagnosis and explaining the
pathogenesis of many systemic diseases.

A response of an organism to periodontal
infection includes production of severa enzymes
families which are released by stromal, epithelial,
inflammatory or bacteria cells. The analysis of
these enzymes in sdlivary secretion, as well asin

such as probing pocket depth (PPD), gingiva
index Gl, plague index (PI), clinical attachment
level (CAL), provide information on the severity
of periodontitis but they do not measure disease
activity, where as microbiological tests, anaysis
of host response, and genetic analysis have been
proposed in an effort to monitor and identify
patients at increased risk for periodontitis .

(1) Lecturer, Department of Biochemistry, College of Dentistry,
University of Baghdad.

(2) Lecturer, Department of Periodontics, College of Dentistry,
University of Baghdad.

(3) Consultant. Poising consultation Center, Specialized surgeries
hospital
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the gingival crevicular fluid can contribute to
clarification of pathogenesis and to improvement
of making a prompt diagnosis of periodontal
disease ©.

Leading roles in this sense have the enzymes of
tissue degradation, such as: elastase, collagenase,
of protienase. The same intra cellular enzymes are
increasingly released from the damaged cells of
periodontal tissues into gingival crevicular fluid
and saliva, as well as in the surrounding fluid.
Those particularly relevant in this group of
enzymes are. Creatine kinase (CK), gamma
glutamyl  transfease (GGT) and lactate
dehydrogenase (LDH). These enzymes appear to
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be useful to test the activity of periodontal disease
or to measure the effectiveness of periodontal
therapy © 7.

Salivary fluid is an exocrine secretion consisting
of approximately 99% water and the other 1% is
complex of organic and inorganic molecular ©.
Saliva contains the useful electrolytes of the body
{Sl))uid (calcium, magnesium, sodium, potassium)

Calcium is the most abounded mineral human
body several studies indicate that salivary calcium
concentration is an important factors in
periodontal heath in industrialized countries. High
level of salivary calcium is closely related to
rapidly mineralized plague, which turn is related
to the poor oral hygiene, **V

Sodium is one of the major extra cellular ions
that represent the principle eectrolytes of human
body fluid. The concentration of sodium in saliva
increases with increase in salivary flow potassium
play an important role in the cell function by
regulating that  osmotic  pressure  and
neuromuscular transmission. It participates in the
synthesis of protein and glycogen 2.

Magnesium’'s function includes acting as a
component of bone nerve impulse transmission,
protein synthesis and enzymes activity ®3.

The aim of this study was the evaluation of the
salivary minerals and enzymes in patients with
chronic periodontitis and compared them to
healthy subjects, also test the relationship between
the enzymes and mineras with clinica
periodontal parameters PLI, GI, PPD of CAL in
chronic periodontitis patients.

MATERIALSAND METHODS

Subjects attending the periodontal department
in the College of Dentistry / Baghdad University
were enrolled in this study. We have 2 groups
from both sexes; the first one is composed of 12
healthy persons and the second group is
composed of 23 patients with chronic
periodontitis, age 35-45 years, with not lessthan 5
periodontal sites with pocket depth of 4mm or
greater.

All the subjects were in a good health, with no
history of systemic disease, non smoker, and did
not take vitamins or minerals supplements or
medication of any type.

The periodontal examination includes:
1-Assessment of dental plague by PLI of Silness
and Loe™:

2- Assessment of gingival condition by Gl of Loe
and Silness.™

Oral and Maxillofacial Surgery and Periodontology107

Vol. 24(Sp. I ssue 2), 2012

Evaluation of inorganic ions

3- Probing pocket depth (PPD) measurement
according to Salvi®®. the distance from the
gingival margin to the bottom of the periodontal
pocket was measured to the nearest millimeters by
means of graduated periodontal probe. A scaled
was design for ease of estimation and as follows:

Scadel=4-5mm

Scale 2 =6 mm and greater

4- assessment of clinical attachment level
(CAL). The distance from cementoenamel
junction to the base of the pocket. A scale was
designed for ease of assessment as follows:

Scale1=1-3mm

Scale 2= 4-5mm

Scale 3= 6-7mm

Scale4=8-9 mm

Collection of saliva was performed under
standard condition following instruction cited by
Tenovuo ¥ Essential elements of saliva were
analyzed at the poisoning consultation center at
the specialized surgeries hospital by flame atomic
absorption spectrophotometer (buck Scientific,
210 VGPUSA) Following  standardized
procedure for Na' , K' , Mg? and Ca™
accordance to Haswell ® The salivary levels of
the enzymes CK & GGT were measured using the
commercialy available kits. The kit used for CK
anadysis was manufactured by Biolabo SA,
(France). The activity of this enzymes was
determined by IFCC method on the UV (Ultra
Violet)- Visible Spectrophotometer (Cecil, CE-
7200), while the activity of GGT was determined
by the kinetic colorimetric method according to
persijin & van der silk ™ ) _ Standardized
against recommended IFCC (International
Federation of Clinical Chemistry) method.

The applied statistical analyses were the
following: - mean vaue, standard deviation,
correlation coefficient, student’ s t-test.

RESULTS

In this study the mean +SD of plague and
gingival index in chronic periodontitis patients
were (1.987+0.359, 1.757+0.13) respectively and
in control group were (0.474+0.13, 0.66+0.155)
respectively as shown in table (1). There was a
highly significant difference in the mean of GlI
(p<0.001) Compared to Control group and a
Significant difference in the mean of PLI (p<0.05)
Compared to Control group, table (1), Figure (1).

Table (2) demonstrates the percentage
distribution of sites according to different probing
pocket depth grades and clinical attachment level
grades .The results of this table showed that
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78.3%0f sites had scale 1 PPD, while 91.3 %of
sites had scalel CAL.

Descriptive statistics of four saliva mineral in
patients with chronic periodontitis and control
groups are shown in table (3); Figure (2). The
results showed that the level of salivary Na“ in
patients with chronic periodontitis was highly
significant (p<0.001) than the control group, and
the level of salivary Ca'in the patients group is
significantly (P<0.05) Higher than Control group,
while there is no significant difference in the
levels of Mg™? & K* in patients and control group.

The obtained results have shown that the
activity of examined Enzymes in patients with
chronic periodontitis was significantly higher in
relation to control group. The established
difference showed the statistical significance of
high level (P<0.001), table (4), Figure (2).

Correlation between the levels of the indicated
salivary enzymes & Mineras and the values of
clinical indexes showed a statistically significant
correlation Coefficient between the values of
gingival index (Gl) and the level of K™ (-0.472) &
CK activity (0.426) in patients Group, also there
is a positive significant correlation coefficient
between the values of PLI and the activity of CK
(0.403) in patients Group. Table (5, 6, 7).There is
significant correlation (-0.409) between Na“ and
CAL (grade3) p<0.05, also there is significant
correlation (0.497) between CK and CAL
(grade3), p<0.05.Also significant correlation
(0.407) between Ca™ and CAL (grade 4) was
observed.

DISCUSSION

In this study, a significant difference in PLI and
highly significant difference in GI were found
between chronic periodontitis patients and control
group. This is obvious since the accumulation of
plague is the primary cause of periodontal disease
and chronic periodontitis is a chronic
nglammation of the gingiva and connective tissue

Highly significant difference in salivary level of
Na? was found between chronic periodontitis and
control group. This result was an agreement with
other studies @ 22 and disagrees with AL
Bahadili who found no significant differences
between both groups® .

This study shows a significant difference in Ca*
ion levels between chronic periodontitis and the
control group. This result in agreement with
Acharya et a who found that periodontal diseases
is associated with higher salivary calcium levels
than that in healthy periodontium ,indicating that
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the calcium level of saliva could possibly be arisk
factor for the development of periodontal disease
@) These results disagree with Hisham Ali O
who found that there was no significant difference
in salivary levels of Ca™ ions between chronic
periodontitis and control group Y. Calcium ions
have been most intensely studied as a potential
marker for periodontal disease in saliva. Sewon et
al reported a higher concentration of Ca*? detected
in whole stimulated saliva from the periodontitis
patients. The authors concluded that an elevated
Ca'? concentrations in saliva were characteristic
of patient with periodontitis °. Nevertheless, the
importance of the sdivary of Ca™ ions
concentrations in relationship to the progression
of periodontal disease is not defined.

In this study non significant differences in
salivary levels of K* and Mg*? ions were found
between chronic periodontitis and control group,
these results agree with Husham Ali O Y, while
disagree with Abid Aun W, who found significant
difference in salivary levels of Mg*ions between
chronic periodontitis and control group 2.

This controversy between the present study
and other studies could be due different
techniques applied, different sample size used and
different age group.

Concerning CK and GGT enzymes activities
in saliva, highly significant differences have been
found between chronic periodontitis patients and
control group. These results agree with another
study done by Tatjiana et a ©. Those enzymes
are indicator of a higher level of cellular damage
and their increased activity in sdliva is a
consequence of their increased released from the
damaged cells of soft tissues of periodontium and
a reflection of metabolic changes in the inflamed
gingiva®?.

The present study shows dSatistically
significant correlation between Pl and Gl values,
and the level of CK activities in chronic
periodontities patients. These results agree with
Tatjiana et a whom found high coefficient of
correlation between the values of Pl and GI and
the activity of CK ©.

This study shows that there was no correlation
in chronic periodontitis patients with Pl and K,
Na™ Mg™ and Ca™ ions level in sdiva This
result agrees with Aid Aun W @@, A significant
correlation had been found between CK and CAL
and this result agree with Mahmood M.SH who
found strong correlation between CK enzyme and
relative attachment level @,

There was no significant correlation found
between al sdivary ions, enzymes and PPD.
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These results agree with Abid Aun W, Ebru E and
Ali E whom approved a non significant
correlatlon between PPD and the mean salivary
minerals. ¢ %)

As aconclusion, estimation of those inorganic
ions and enzymes in sdiva of chronic
periodontitis may be used as potential diagnostic
markers of active disease status in periodontal
tissues.
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Table 1: Mean and SD of PLI and Gl in control group and patients with chronic periodontitis

Clinical |Control Group|Patients Group !

parameter| mean | SD | mean | SD t-test|P-ValugSig.
PLI 0.474 | 0.130 | 1.987 | 0.359 |2.548) 0.038* | S
Gl 0.664 | 0.155 | 1.757 | 0.130 |8.281| 0.0** |HS

*P<0.05 Significant
**P<0.001 High Significant
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Table 2: Percentage distribution of sites according to different probing pocket depth grades and
clinical attachment level grades

PPD CAL
1(4-5mm)|2 (>6mm)|1 (1-3mm)|2 (4-5mm)|3 (6-7mm)|4 (8-9mm)
No.| 123 33 2326 142 64 15
% | 788 21.2 91.3 5.6 25 0.58
1,987 @ Control

M Patient

Clinical parameters

PLI Gl

Figure 1: Plaque and Gingival index in patientswith chronic periodontitis and control group.

Table 3;: Mean and SD (mmole/L) of four salivary mineralsin control and patients with chronic
periodontitis.
. Control Group|Patients Group !
Minerals mean 1 SD | mean | <D t-test |P-Value|Sig.
Na* 10.6 | 226 | 1529 | 3.11 | 9.255| 0.00** |HS
K* 7.76 | 050 | 10.83 | 1.90 |0.1168] 04 [NS
Mg *? 0.34 | 004 | 0364 | 0.10 |0.9384| 0.25 [NS
Ca" 0.76 | 0.08 | 1.30 | 0.22 |2.3120] 0.025* | S
*P<0.05 Significant
**P<0.001 High Significant

Table 4: Mean and SD (1U/L) of two salivary enzymesin control and patientswith chronic
periodontitis
Control Group|Patients Group .
mean | SD | mean | D t-test|P-value|Sig.
CK 402 | 0.78 | 37.04 | 534 | 8.06 | P<0.01 |HS
GGT 425 | 088 | 11.77 | 1.64 |6.164| P<0.01 |HS

Enzymes
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Figure 2: Salivary minerals and enzymesin patients with chronic periodontitis and control
groups

Table5: Correlation coefficient (r) among six saliva componentsand PLI & Gl in control group
and patientswith chronic periodontitis

Clinical parameter |Correlation| K* | Na* [Mg™| Ca™” | Ck |GGT
Patients r -0.163|-0.188|-0.260]-0.111]0.403|0.362

PLI p 0.457/0.389|0.231]0.613]0.049/0.089

Control r -0.393|-0.094| 0.350| 0.056 |0.310|0.353

p 0.335/0.825|0.251|0.896|0.313|0.391

Patients r -0.472|0.190|0.083|0.117|0.426|0.298

Gl p 0.023|0.386|0.705]| 0.596 |0.042|0.167

Control r -0.094| 0173 0.311]0.034]0.346|0.157

p 0.825|0.682|0.108|0.426|0.268|0.711

Table 6: Correlation coefficient (r) of salivary enzymes & mineralswith PPD
PPD |[Corredation] K* | Na" [Mg™?| ca™ | CK |GGT
r 0.13 |-0.244| 0.35 | 0.312|0.124(0.210

1 (4-5mm) 1 956 0.299| 0.849 0.1820.702/0.513
> commy |1 [-0.242:-0.130-0.188]-0.157| 0.20 [0.207
= b 10.304]0.585]0.427]0.508]0.520[0.520

Table 7: Correlation coefficient (r) of sallvary enzymes & mineralswith levels CAL

CAL [Corrdation] K* | Na' [Mg™|Ca™| CK |GGT
1(1-3mm) r 0.17 [0.212] 0.11 |0.201/ 0.074] 0.224
p 0.943]0.3700.964/0.395] 0.818{ 0.483

2(4-5mm) r 0.012 |-0.409]0.061/0.242] 0.170[ 0.247
p 0.966 | 0.046 |0.797/0.305] 0.597 [ 0.439

3(6-7mm) r -0.174 0.156 [0.168[0.077] 0.479 0.043
p 0.462 | 0.5120.478]0.748] 0.015 [ 0.409

4(8-9mm) r 0.245]0.087] 0.01 [0.407]-0.135/-0.319
p 0.298]0.714] 0.98 ]0.048] 0.676[ 0.312
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The antioxidant effect of sulcular injection of green tea

Dilyar A. Baban, B.D.S. )
L ekaa Mahmood, B.D.S., M.Sc. @
Nabil Edlia, B.Sc., M.Sc., Ph.D. @

ABSTRACT

Background: Green tea is a popular neutraceutical as an antioxidant. The association between tea consumption,
especially green tea, and human health has long been appreciated.

The aim of this study was to examine the antioxident effect of sulcular injection of green tea to evaluate its use in
periodontal treatment.

Methods: Fifty —five male rabbit weighted 1-1.5 kg of the same species divided into three groups. The first group,
group A, (test group) received 50uL/Kg of green tea dissolved in distiled water, the 2nd group, group B, received
distilled water. The last group, group C, (control group) received no injection. Blood samples were taken at a time
interval of (1, 3, 42, 72,168) hours for biochemical analysis of vitamin C and Malondialdehyde (MDA).

Results: Study showed there was a highly significant increase in mean concentration of serum vitamin C three hours
after sulcular injection with 5%green tea extract (P<0.01),while a significant decrease in mean concentration of
serum MDA after injection at the same time with the same extract(P<0.05).

Conclusion: Green tea injected into sulcular had beneficial antioxidant effect, thus green tea can be used safely
and successfully in periodontal treatment.

Key words: Green tea extract, oxidative stress, periodontal health. (J Bagh Coll Dentistry 2012; 24(Sp. Issue 2):112-

117).

INTRODUCTION

The tea plant (Camellia sinesis L.) is grown in
about 30 countries worldwide ®. Tea (Camellia
sinesis) is the most widely consumed beverage
worldwide for its desirable aroma, taste and
putative positive physiological functions ©.

Antioxidants are compounds that protect cells
against the damaging effects of reactive oxygen
species, such as singlet oxygen, superoxide,
peroxyl radicas, hydroxyl radicals, and
peroxynitrite. An imbalance between antioxidants
and reactive oxygen species results in oxidative
stress, leading to cellular damage ©. Catechin
compounds are hypothesized to help protect
against these diseases by contributing, along with
antioxidant vitamins (i.e., vitamins C and E) and
enzymes (i.e., superoxide dismutase and catalase),
to the total antioxidant defense system “. In vivo
studies showed that green tea catechins increase
total plasma antioxidant activity ©. Intake of
green tea extracts also increases the activity of
superoxide dismutase in serum and the expression
of catalase in the aorta. These enzymes are
implicated in cellular protection against reactive
oxygen species ©. This action is combined with
direct action on oxygen species by a decrease in
the nitric oxide plasma concentration .

Malondialdehyde (MDA), a marker of
oxidative stress, also decreases after green tea
intake ®. These results suggest that catechins
could have a direct (antioxidant) or indirect
(increase of activity or expression) effect.

(1) Ph.D. student. Department of Periodontics Hawler Medical
University-College of Dentistry.

(2) Prof. Department of Periodontics. College of Dentistry,
University of Baghdad.

(3) Assistant Prof. Immunology/ Hawler Medical University-
College of Medicine.
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Since catechins can act as antioxidants in vitro,
they might prevent the oxidation of other
antioxidants, such as vitamin E. However,
ingestion of green tea catechins does not modifg/
the plasma status of vitamins E and C in vivo @,
This study is directed to evaluate the antioxidant
effect of local injection of green tea into rabbit
periodontium through estimation the levels of
serum MDA and plasma vitamin C. The aim of
this study was to assess the antioxidant effect of
sulcular injection of green tea to evaluate its use
in periodontal treatment.

ANIMALSAND METHOD

Study area and animal

This study was carried out at the Hawler Medica
University, College of Dentistry, Department of
Periodontology and department of basic science,
Erbil city during the period from 1% Jan 2012 up
to 30" May 2012. Fifty five (55) male rabbits of
the same species and weight (1-1.5 kg) were left
to acclimatization for seven days before starting
the experiments, to maintain their standard diet
and environmental condition were equal among
all animals. Rabbits housed in an air —conditioned
room (23-25°C) with a 12-h light- dark cycle.
They had free access to water and standard food
during the experimental period, tags with different
numbers were fixed on the rabbit's ear to mark
them. The animals were divided into three
intervals subgroups, the control (non- injected
group), 5%green tea extract (test group) and the
Didtilled water (extraction solvent) group as
shown in (Table 1). Sulcular injection technique
was used through the labia gingival tissue of
lower right central incisor. The depth of
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penetration was measured by adjusting the sleeve
to stop 5mm from the tip of the needle ©. Test
rabbit group was injected with 50 pL/Kg ‘9 of
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5% green tea extracted in distilled water solution,
while the base line control group was injected
with distilled water alone.

Table 1. Classification of the studied groups used for biochemical assay

No.of |Timeintervalsof sample Groups
rabiaits after iniection (hr)p Control( non- 5% green tea extract Distilled water
: injected group) |injection group(test group) | injected group
5 - A - -
> 1 - B1 Cl
> 3 - B2 c2
> 24 - B3 C3
> 72 - B4 ca
) 168 - B5 oE
Total of no.
of rabbits - S 25 25

Preparation of 5% green tea extract

Green tea was purchased from supermarket, dry
Chinese green tea —Temple of Heaven Gun
power, the green tea samples was expired at least
one year later. Five (5) g of the selected green teas
leaf, steeped for 1.5- 2 minutes in 100 ml of
distilled water. The coolest brewing temperature
was 160F/69°C.The mixture was purified to
obtained the 5% concentration solution of green
tea ™.

Blood sample Collection

Cardiocentesis blood samples were collected
after an overnight fast (12 — 14 hours). About 5
ml of blood was collected and dispensed into
vacutainer® plain tubes. After centrifugation at
3000r.p.m. for five minutes, the serum was stored
at—80 °C.

M easur ement of Oxidative Stress
parameters
Serum Malondialdehyde (MDA)

Malondialdehyde (MDA) levels were determined

by the MDA thiobarbituric acid (TBA) test using
NWK-MDAO1 assay kite/Northwest/USA. The
test depends on the colori-metric reaction of
MDA and TBA in acid solution. MDA, a
secondary product of lipid peroxidation, reacts
with thiobarbituric acid (TBA) to generate a red-
coloured  product, which was detected
spectrophotomet  rically a 535 nm. The
absorbance of the mixture was measured at 535
nm with a spectrophotometer and the results were
expressed as umol/l.

Serum vitamin C

Vitamin C was determined by the method of
Stanly 2. Ascorbic acid in plasma s oxidized by
Cu (II) to form dehy-droascorbic acid, which
reacts with acidic 2,4- dinitro-phenylhydrazine to
form ared dihydrazone which is measured at 520
nm with a spectrophotometer
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Statistical analysis

Data were evaluated statistically, anayzed and
organized in tables and graphs. Computer
program software SPSS (Statistical Package for
Socia Sciences); version 17 was used to analyzed
the data .Quantitative variables were compared
using the Student's t-test and expressed as (Mean
+S.E.M) .Results were considered significant, if
the P value less than 0.05.

RESULTS

Lipid peroxidation (Serum malondialdehyde
levels):

Table 2 and figure 1 show the mean and standard
error (£SE) of control group (A) and groups after
time intervals of intra sulcular injection with 5%
green tea extract. The results showed that there is
a significant decrease (P<0.05), only 3 hrs after
green teainjection (groupB2), while the value was
not changed significantly in the other groups
those injected with green teainjected extract.

Table 2:The concentrations of serum
Malondialdehyde (MDA) in groups after
timeintervalsof sulcular injection with 5%
green tea extract and non-injected rabbit
(control) group.(P<0.05)

Rebbit| No.of | Time | M

i 0.0 0 .

Groups|Rabbits I?;gﬁgs MDA SE|Sg

(umol/L)

A 5 Control 4.5 09| --
Bl 5 1 4.7 1.48|N.S
B2 5 3 2.7 0.62] S
B3 5 24 3.3 1.39|N.S
B4 5 72 4.3 1.34|N.S
B5 5 168 4.5 1.06|N.S
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Figure 1: The concentrations of serum Malondialdehyde (MDA) in groups after time intervals of
sulcular injection with 5% green tea extract and non-injected rabbit (control) group (P < 0.05).

The effect of distilled water (the extraction
solvent) injection into sulcus on rabbit serum
MDA is presented in Table (3). The results
showed that there was no significant difference in
mean concentration values between control
group(A) and groups injected with distilled water
during time interval (P>0.05).

Serum Ascorbic acid (vitamin C) in injected
groups:

Table 4 and figure 2 show the mean and standard
error ( £SE) for serum ascorbic acid in rabbit
groups injected with of 5% green tea extract into
their sulcus. The results showed that vitamin C
increased significantly in green tea injected
groups comparing to control group, reaching the
maximum concentration (0.218+ 0.051mg/100g)
after three hours of injection (group B2) (P<0.01),
then the concentration dropped to control value,
24 hours after green tea extract injection
(0.088+0.0164 mg/100g).

The effect of sucular injection of distilled water
(the extraction solvent) on rabbit serum vitamin C
is obtained in Table (5). The results showed that
there was no significant difference in mean
concentration values of serum ascorbic acid
between groups injected with distilled water

during time interval after injection and control
group (P >0.05).

Table 3: The concentrations of serum MDA
in rabbit groups after timeintervals of
sulcular injection with distilled and contr ol
group (A) (P>0.05) .

Time Mean
Rabbit| No. of Conc. of o
Group |Rabbit |ntesrval MDA iES Slgnlgcanc
S S (hours) (um)oI/L
A 5 |[Control| 45 |09 -
CL| 5 1 4.6 1;’ N.S
C2 | 5 3 4.4 OéG N.S
C3 5 24 45 [11] NS
C4 | 5 72 41 067 N.S
cs | 5 | 18 | 45 %3] Ns

Table 4: The concentrations of serum vitamin C level in rabbit groups after timeintervals of
sulcular injection with 5% green tea extract and control group ) (P<0.01)

Rabbit | No.of | Timelnterval | Mean Conc.of Vit. C +SE | Significance
Groups | Rabbits (hours) (mg/100 g) B

A 5 Control 0.084 0.0212 --

Bl 5 1 0.17 0.040 S

B2 5 3 0.218 0.051 H.S.

B3 5 24 0.088 0.0164 N.S

B4 5 72 0.086 0.0459 N.S

B5 5 168 0.090 0.0673 N.S
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Figure 2: The concentrations of serum vitamin C level in rabbit groups after time intervals of
sulcular injection with 5% green tea extract and control group (P>0.01).

Table 5: The concentrations of serum vitamin C level in rabbit groups after timeintervals of
sulcular injection with distilled water and control group
Time

Rabbit | No. of Mean Conc. '
Groups | Rabbits 'E‘;gj‘;zj)s of vit C (mg/100gm) | *5F | S
A 5 Control 0.084 0.0212
Cl 5 1 0.090 0.034 | N.S
C2 5 3 0.107 0.077 | N.S
C3 5 24 0.108 0.084 | N.S
C4 5 72 0.103 0.043 | N.S
C5 5 168 0.086 0.022 | N.S
DISCUSSION as indicated from alleviation of perivascular

edema and reduction in mononuclear
leukocytes inflammatory cells infiltration.
Green tea extract was able to normalized the
elevated lipid peroxide (Thiobarbituric acid
reactive substance) level and completely block
lipid peroxidation.

The study of @, showed a significant
beneficial changes in lipid peroxidation after
green tea drinking (decrease in MDA after
green tea drinking).

Augustyniak et al., *” found that green tea
decreased the oxidative stress; in addition to
that, the administration of green tea increased
the activity of superoxide dismutase (SOD)
and glutathione peroxidase (GSH Px).

The results obtained in the present study
indicated that a single dose of sucular injection
of 5% green tea extract has a significant effect
to reduce MDA level in sera rabbit(decrease
lipid peroxidation , oxidative stress and
cellular injury that caused by freeradicals) .

Thus from the present study one can
conclude that green extract injection into
sulcus had beneficial effect, therefore green tea
can be used safely and successfully in ora
field.

Lipid peroxidation in injected rabbit groups
(Serum malondialdehyde levels):

The serum MDA level decreased only 3hrs
after sucular injection with 5%green tea
extracted with distilled water, while the
sucular injection of distilled water alone had
no effect on serum MDA level in the rabbit.

The above results demonstrated that, the
sucular injection of 5% of green tea extract
may have a significant role in in oxidative
stress reactions. This may be due to catechins
compounds that are presents in green tea
which, can act a scavenger for free radicals
that is produced from reactive oxygen species,
thus decreasing or preventing cell damage that
caused by freeradicals .

Lipid peroxides, derived from poly
saturated fatty acid, are unstable compounds
that can decompose to form complex series of
compounds. These compounds include
reactive carbonyl compounds, of which the
most abundant is MDA, a commonly used
indicator for lipid peroxidation, oxidative
stress, and subsequent cellular injury in the
cell and tissue ),

Silan et al. *® showed that green tea
extract blocked cellular inflammatory process
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Serum Ascorbic acid in injected rabbit
groups:

In this study the serum vitamin C increased
after sucular injection of 5% green tea extract into
rabbit's sulculs. The increase in the mean
concentration level started directly after 1 hour of
local injection, then reached maximum level, 3
hours after injection, then the level declined and
nearly returned to control value after 24 hours and
remain till 168 hours after injection. The results
indicated that the injection of distilled water (the
extraction solvent) had no effect on vitamin C
level in rabbit sera.

The oral injection of green tea into sulcus of
rabbits, showed an improvement in the
antioxidant status of plasma, considering that
catechin supplementation hasnt only a direct
action on antioxidant stress, but also it has a direct
action , throughout increasing the levels of other
antioxidant compounds (15uch as vit C) normally
present in human serum @©.

Green tea rich in polyphenols in addition to
ascorbic acid and minerals, these compounds
could increase the green tea polyphenol
antioxidant directly by chelate metal ions to
prevent their participation and indirect by
inhibition of prooxident enzyme. In addition,
induction of antioxidant enzymes such as
superoxide dismutase which had the ability to
convert superoxide radicals into hydrogen
peroxides which then metabolites by catalase
(CAT) 19,

Hajimahmoodi et al., ® reported that Chinas
green tea had more potential antioxidant power
comparable with Ahmed green tea. An
antioxidant capacity was strongly correlated with
the total phenolics content of the tea. It was
published that green tea had reduced lipid
peroxidation and caused an increase in the activity
of antioxidant enzyme in diabetic rats .

The potential protective role played by green
tea againgt injurious effect of reactive oxygen
species, was studied in human micro vascular
endothelial cells. The result showed that green tea
polyphenol can acts as a biological antioxidant in
a cell culture experimental model and prevent
oxidative stress —induced cytotoxicity in
endothelial cells .

From the results of the present study, one can
conclude that the increase in serum level of vit C
after single dose of green tea injection into
intrasulcular may be due to the presence of this
vitaminein green tea.

The present study suggests that there is an
association between the intake of green tea and
periodontal health condition. One can conclude
that the increase in serum level of vit C after
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single dose of green tea injection into sulcus may
be due to the presence of this vitamine in green
tea. From the present study one can conclude that
green tea injection into sulcus had beneficial
effect, thus green tea can be used safely and
successfully in ora field. Green tea sulcular
injection could be used as a drug of choice in
treatment of periodontal disease
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Orthopantomogr phic pre-surgical assessment of
mandibular third molar teeth form and structuresusing
surgical findings asa gold standard
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ABSTRACT

Background: Mandibular third molars are the most frequently impacted teeth in human and their surgical extraction
has become one of the commonest dentoalveolar surgeries. Accurate assessment of the position and morphology
of the mandibular third molars is necessary to make a sound decision about the proposed surgical procedure.
Today, orthopantomography is the imaging method of choice to provide information for adequate assessment of
the impacted lower third molars, the related teeth, anatomical features, and the surrounding bone. The aim of this
study is to determine the diagnostic accuracy of orthopantomographic view compared with postsurgical removal
clinical finding in assessing the crown paosition, number and morphology of roots of the impacted lower third molar.
Materials and methods: Total sample of 50 patients (25 males and 25 females), age range from 19 to 35 years old
with impacted lower third molars assessed radiographically by using Standardized orthopantomography for
evaluation of crown position and roots number and morphology in comparison with surgical findings.

Results: According to the data obtained in this study, the comparison between the radiographic interpretation and
the clinical findings revealed a complete agreement for crown position (100% K- value) while based on roots number
the (K -value was 0.7, 10.66, 0.80) for teeth with one, two and complex roots respectively and according to roots
morphology (K -value was 0.64, 0.67, 0.81) for normal, fused and dilacerated roots respectively with more frequent
false negative findings

Conclusion: Although Orthopantomograph have a reasonable diagnostic value in the preoperative evaluation of
the impacted lower third molars, but for more precise information modern radiographic modallities is advised to be
used.

Keywords: Impacted lower third molar, Clinical morphology, Orthopantomography. (J Bagh Coll Dentistry 2012;
24(Sp. Issue 2):118-122).

INTRODUCTION

Mandibular third molars, or wisdom teeth, are
the most frequently congenitally impacted teeth
@2 They are the most often retained and
impacted teeth, after the maxillary third molar,
and are frequently the origin of considerable pain
and complications ®® Although they normally
erupt at ages ranging from 16 to 24 (mean“20”)
when they are in appropriate occlusion, about
é(?“)% of cases are partially or completely impacted

The reported percentage of pathologica
changes such as infection, caries, root resorption,
cysts and benign or malign tumors 9 is not high,
but eruption failure usually causes irreversible
damage even after mandibular third molars have
been removed.”) Therefore extraction of an
impacted mandibular third molar is one of the
(rgost often performed procedures in oral surgery.

The impacted lower third molars have been
described in severa methods of classification
either based on its relationship to the long axis of
the 2™ lower molar (vertical, horizontal, inverted,

(1) Assistant lecturer, Department of Oral and Maxillofacial
Surgery. College of Dentistry, University of Baghdad.
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mesioangular, distoangular, buccoangular and
linguoangular)® or based on roots curvature
(straight, curved distally and curved mesialy).®
Killey and Kay classified the state of eruption into
(erupted, partially erupted and unerupted) and the
number of roots into three categories (tow,
multiple, and fused roots). °

Clinical assessment should be carried out with
the aim of ng the status of the third molars
and excluding other causes of the symptoms.
The knowledge of morphology of the third molar
and prognosis on its eruption influences the
clinical decision about its extraction and allows
the prediction of complications of the procedure,
® while the Radiological assessment is essential
prior to surgery to provide the information
necessary for adeguate assessment of all third
molar teeth. The radiographic examination of
choice is a panoramic radiograph. ¥

Panoramic radiography is a radiologica
technique in which there is produced a single
tomographic X-ray image of curved facia
structures, including the maxillary and mandibular
dental arches together with their supporting
structures. On the basis of panoramic radiograms
it is possible to evaluate deveIoPi ng third molars
and their surrounding tissues. 2 The radiation
dose of a panoramic radiograph is lower than
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from four perigpical views and the diagnostic
yield higher. @ ** 1 Doses from panoramic
radiography can be further limited by using field
size limitation to prevent exposing areas hot
required in the field of view. “® Periapical or
oblique latera radiographs may be taken as an
alternative. )

MATERIALSAND METHODS

A prospective study carried out on (50)
patients with age range from 19 to 35 years old of
equal sex distribution. All of them were requested
for orthopantomographic images using (KODAK
Dental Imaging Softwaer V6,12,10,0) with 10
mA, 73 KV) and underwent surgical extraction
for their impacted lower third molars.

A complete clinical assessment was done
which include: extraoral and intraoral examination
with recording to the clinical statues of eruption
(un-erupted or partially erupted) before extraction,
followed by careful interpretation of the
radiographs for the crown position (mesioangular,
distoangular, vertica position), number and
morphology of the roots and compare it to the
clinical tooth anatomy after extraction.

Any patient with horizontally impacted lower
third molar was excluded from this study because
it may need surgical separation of the tooth crown
from its roots and the roots from each other so
there will be a practical difficulty on repositioning
of the separated fragments postoperatively.
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The dtatistical analysis of data was done by
using Kappa measure of agreement (K- value).
The comparison was done by true positive, false
positive, true negative, and false negative.

RESULTS

Among the (50) studied patients (25 males &
25 females), aged from (19 to 35 years) with
impacted lower third molar (ILTM), (44) patients
were without any clinical complications, others
were suffering from:  recurrent pericoronitis,
trismus and swelling respectively. According to
eruption status (13) teeth were unerupted and (37)
teeth were partially erupted asin table (2).

The radiographic interpretation of the crown
position found that mesioangular is the most
common position in this study (70%) Fig. (1),
followed by distoangular and vertical position
respectively.

According to this study sample the impacted
lower third molar were mostly with two
dilacerated roots(70%), table (2).

The comparison between the radiographic
interpretation and the clinical findings was done
to evauate the sensitivity of orthopantomograph
(OPG), the Kappa measure of agreement (K-
value) for crown position was 100% as in table(
3a), while based on roots number ( K —value was
71%, 66%, 80%) for teeth with one, two and
complex roots respectively as in table (3b) and
according to roots morphology ( K —value was
64%, 67%, 81%) for normal, dilacerated and
fused roots respectively asin table (3c).

Table 1: Clinical findings of the impacted lower third molar

Noncomplicated Swelling Trismus Pericoronitis Unerupted Partially Erupted
(%) (%) (%) (%) (%) (%)
ILTM in
mae 23(92) 2(8) 1(4) 7(28) 8(32) 17 (68)
subjects
ILTM in
female 21(84) 3(12) 6(24) 10 (40) 5 (20) 20 (80)
subjects
Tota 44(88) 5(10) 7 (14) 17 (34) 13 (26) 37 (74)
Table 2: Thediagnostic findings of the orthopantomogr aph.
Crown position No. of roots Morphology of roots
, , Mesio- | 2SO , One | Two :
Rac_hog_raphlc angular angular | Vertical root | roots Complex | Normal | Dilacerated | Fused
findings (%) o (%) (%) (%) roots (%) (%) (%) (%)
ILTM in male 20
subjects 14 (56) 9 (36) 2(8) 1(4) (80) 4 (16) 3(12) 15 (60) 7 (28)
ILTM in 21
femae 21 (84) 0(0) 4(16) | 2(8) (84) 2(8) 2(8) 20(80) 3(12)
subjects
Total 35(70) | 9(18) | 6(12) | 3(6) (g%) 6(12 | 5010 | 35(70) (38)
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Fig. 1. Orthopantomographic image showing mesioangular ILTM.

Table 3 a, b, c: Comparison of orthopantomograph and clinical findings

Table 3-a
Crown position | Subjects | orthopantomograph | Clinical | TP (%) | FP | FN | K-value | Sig.
Male 14 14 14(100%) | - - | (100%) | nonsig
Mesioangular | Femae 21 21 21(100%) | - - | (100%) | nonsig
Totd 35 35 35(100%) | - - | (100%) | nonsig
Male 9 9 9(100%) | - - | (100%) | nonsig
Distoangular Female 0 0 0(100%) | - - | (100%) | nonsig
Totd 9 9 9(100%) | - - | (100%) | nonsig
Male 2 2 2(100%) | - - | (100%) | nonsig
Vertical Female 4 4 4(100%) | - - | (100%) | nonsig
Total 6 6 6(100%) | - - | (100%) | nonsig
Table3-b
Number of roots | Subject | Orthopantomograph | clinical TP% FP | FN | K-value Sig.
Male 1 2 1(50%) - 1 (64%) | Nonsign
Oneroot Female 2 3 2(66%) - 1 (78%) | Nonsign
Total 3 5 3 - 2 (71%) | Nonsign
Male 20 16 16(100%) | 4 | - (62%) | Nonsign
Two roots Female 21 19 19(100%) | 2 - (73%) | Nonsign
Total 41 35 35(100%) | 6 - (66%) | Nonsign
Male 6 6 5 1] 1 (80%) | Nonsign
Complex roots | Female 2 3 2(66%) - 1 (78%) | Nonsign
Total 8 9 7(77%) 1] 2 (80%) | Nonsign
Table3-c
Morphology of roots | Subject | Orthopantomograph | clinical TP% FP | FN | K-value Sig.
Male 3 1 1(100%) | 2 | - (48%) | Nonsign
Normal roots Female 2 3 2(66%) - 1 | (78%) | Nonsign
Total 5 4 3(75%) 2 | 1 | (64%) | Nonsign
Male 15 20 15(75%) | - 5 | (58%) sign
Dilacerated roots | female 20 18 18(100%) | 2 | - (70%) | Nonsign
Tota 35 38 33(86%) | 2 | 5 | (67%) sign
Male 7 4 4(100%) | 3 | - (68%) | Nonsign
Fused roots Femae 3 4 3(75%) - 1 (84%) | Nonsign
Total 10 8 7(87%) 3| 1 | (81%) | Nonsign
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DISCUSSION

Prophylactic surgical extraction of
asymptomatic impacted molars considerable
controversy exists regarding some surgeons favor
a conservative approach, while others prefer more
interventional strategies.

In this study the removal of asymptomatic or
non complicated lower 3 molar was the most
common indication (88%), based on that the risk
of surgica morbidity increases with increasing
age which is coincide with Adeyemo et a.™® This
was similar with a study done by McArdle and
Renton (2006) ™ which suggested that the early
or prophylactic removal of a partially erupted
mesioangular third molar could prevent many
complications like distal cervical caries forming
in the mandibular second molar. Recurrent
pericoronitis was the 2™ frequent indication for
removing impacted mandibular third molars in
this study (34%), while other studies *#22
reported that recurrent pericoronitis was the most
frequent indication.

From a total 50 patients with impacted lower
third molar (13) teeth were unerupted and (37)
teeth were partially erupted this depend on the
space available in the retromolar region, the teeth
erupt if there is enough space and if their
inclination is favorable, =29

The prevalence of third molars that remain
unerupted and impacted varies in different areas
of the world. It was found that the numbers of
partialy erupted and impacted lower third molars
increased in populations of well developed
countries, while they erupted early in
underdevel oped regions of the world. > %)

Panoramic view used in this study should be
treated as a necessary aid in the diagnosis of
mandibular third molar retention as they allow for
evauation of teeth morphology, position,
inclination, they are also helpful in the prediction
of eruption as well as pro%nosis on the difficulty
of extraction of these teeth #"%)

According to the radiographic interpretation of
the crown position in this study, the misioangular
position (70%) is higher than Stanley et al. studa/
in which mesioangular position was (34%),
while the value of (82%) of the teeth in the
present study  with two roots is closed to the
(88%) value of of Saraswati et al. V. The teeth
with dilacerated roots in this study are (70%)
which is near the findings of Saraswati et al. ©V

The variations could be attributed to the racial
variation and differences in methodology of each
study.

In the present study there is a compl ete agreement
between the clinical and radiographic findings
about the crown position (K- value 100%) as in

s
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table (3-a). The sendtivity of OPG was
statistically significant for dilacerated roots with
the P-value of <0.05 that mean the false negative
findings were more frequent. The disagreement
is due to the more inward placement of the roots
which could result in a difference in the
radiographic appearance and the path of passing
X-ray beam could give different projections % .
a good assessment to the number and morphology
of roots can reached by using more than one
radiographic projection and techniques like
Clark's and right angle technique which
determines the three-dimensional orientation of
impacted teeth, but the panoramic radiograph
have been advocated the view of choice that
demonstrate the whole impacted tooth ,with the
investing bone , adjacent tooth, inferior dental
canal and the anterior aspect of ascending ramus
®3 in addition to its main advantage of low
radiation exposure of the patient due to its ability
to show the entire dental arch in one film. %
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ABSTRACT

Background: The concentration of some components of saliva may be associated with certain systemic illnesses,
reflecting the hormonal, immunological, neurological, emotional, nutritional and metabolic states of the patient. The
aim of this work was to assess salivary flow rate, and to evaluate saliva samples for levels of salivary total protein,
glucose, and alpha amylase, in diabetics type Il and healthy subject in both genders.

Subjects and methods: Unstimulated salivary flow rate, salivary total protein, glucose, and amylase were measured
in 90 subjects, 60 with diabetes mellitus type Il (30 controlled and 30 uncontrolled diabetic patients) and in 30 healthy
subjects.

Results: Significant difference in salivary flow rate in diabetic patient when compared with healthy subject. The
finding showed no significant differences between salivary total proteins in all groups. Significant difference in salivary
glucose and amylase concentration was found between the healthy subjects and type 2 diabetic patients.
According to the gender, there were only significant differences between male and female in salivary flow rate for
healthy subjects

Conclusions: Patients with type 2 diabetes melitus have higher concentration of salivary glucose and lower value of
salivary flow rate and amylase. No significant difference was seen in protein value in all groups.

Key wards: Diabetes mellitus, healthy subject, salivary total protein, amylase, glucose. (J Bagh Coll Dentistry 2012;

24(Sp. Issue 2):123-127).

INTRODUCTION

Diabetes mellitus is a complex multisystem
disorder, it is a metabolic disease characterized
by hyperglycemia due to defects in insulin
production, insulin action, or both. Diabetes
mellitus can impair the function of
polymorphonuclear leukocytes which may
predispose diabetic patients to greater risk of
diseases including periodontal disease and oral
candidal infections *? and it has been
consistently documented to be associated with
altered salivary composition and function. This
disrupts the homeostasis of the oral cavity,
making it susceptible to various oral elements
®- Oral fluid or whole sdiva is a complex
chemical milieu of teeth and oral soft tissues,
consisting mainly of water, essential
electrolytes, glycoproteins, antimicrobial
enzymes and numerous other important
constituents like glucose and amylase “*°
Although differences in the output and
composition of saliva from diabetic and heathy
subjects have been observed in a number of

(sétg)dieﬁ, some of these findings are contradictory

(DAssistant lecturer. Department of Oral Diagnosis. College
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The aims of this study were as follows: first,
to estimate the constituents of sadivary total
protein, glucose and alpha amylase and salivary
flow rate in order to aid in reaching firm
conclusions about their alterations in diabetics
as compared to healthy subjects; second, to
compare and relate these parameters in
controlled diabetics, uncontrolled diabetic and
healthy subject variations between gender, in
subjects aged (40-60) year in Erbil city.

SUBJECTSAND METHODS

This comparative study was conduct
prospectively over a period of 4 month, from May
2011 to end of August. 90 subjects were selected
in the study. Those 90 participants were attended
to Layla kassim health center in Erbil city. Their
age ranged between 40-60 years old were divided
into three groups of 30 subjects for each group:
The uncontrolled diabetic group (Group 1), 15
males, 15 female; the controlled diabetic group
(Group 2), 15 mae, 15 female, and the healthy
subject group (Group 3), 15 male, 15 femae. In
diabetics groups fasting and post-meal blood
glucose levels were evaluated and in hedthy
subjects, random blood glucose tests were
performed in order to confirm them as non-
diabetic. Blood glucose levels were taken as an
indicator of metabolic control © the criteria were
asshownin Table 1.
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Table 1: Criteria of blood glucose level as an indicator of metabolic control to categorize the
patients as uncontrolled diabetics and controlled diabetics

Relation with food in (mg/dl)

For controlled diabetes | For uncontrolled diabetes

Fasting blood glucose level
2 hour postprandial blood glucose level

<140 >140
<200 >200

The hemoglobin Alc test is a smple lab test
that shows the average amount of sugar in your
blood over the last two to three months. For the
identification between controlled and uncontrolled
diabetic patient HbAlc kit were used (i-
CHROMA™ HbA1c, Republic of Korea). It's the
best way to find out if your blood sugar is under
control. Diabetes may be defined as having an
HbA1c >6.5%, so, >6.5% = diabetes, <6.0% = not
diabetic @ All the diabetic patient which
included in the study were under medication
(Metformine tablet, Glibenclamide tabl et)
Exclusion criteria: Type 1 diabetic subjects, the
patient which receiving insulin, patients with
severe diabetic complications, presence of any
other systemic illness or on medication other than
those for diabetes, were al excluded.

Collection and pretreatment of whole saliva

The unstimulated salivary sample was
collected, between 9 - 11 am,, at least two hours
after the subject's usual breakfast time. This was
to ensure that the variability in salivary flow and
compositions due to diurnal variation were
minimized. If the participant was partia denture
wearer, the denture was removed prior to saiva
collection. The subjects were asked to rinse the
mouth with water thoroughly to remove any food
debris and after that subjects were comfortably
seated and, after a few minutes of relaxation, they
were trained to avoid swallowing saliva and asked
to lean forward and spit all the saliva they
produced for 5 minutes into a graduated test tube,
through a glass funnel. The whole volume
collected for 5 minutes was divided by (5) to
determine the (USF) (ml/ min).

The subjects were instructed not to spit
forcibly to avoid blood contamination. Resting
saliva was collected for five minutes. Once the
saliva was collected, the graduated sampling tube
was placed in an ice carrier box and transferred to
Hawler teaching hospital laboratory, for
biochemical analysis. Total protein, glucose and
apha-amylase were determined immediately after
collection in order to avoid daily variations caused
by endogenous proteolytic activity.

Estimation of biochemical parametersin saliva

Saliva sample was centrifuged at 3000 rpm for
15 min to remove any particulate material. The
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supernatant was taken for analysis of, totd
proteins, glucose and amylase, using
spectrophotometer (CECIL CI 2021)

Sdivary total protein was determined using
BIOLABO SA kit (02160 MAIZY- FRANCE).
Briefly, 1ml of reagent solution was pipette into
each of the two test tubes labeled Standard and
Test. Iml of standard was added to the test tube
marked as Standard, followed by 0.02 ml of
saliva. These were mixed well and &l the tubes
were kept in an incubator (Isotemp Fisher
Scientific) at 37 C for 10 min before aspiration.
Results were calculated and values were
expressed as milligrams per deciliter (mg/dl)

Sdlivary glucose estimation was performed
using BIOLABO SA kit (GLUCOSE GOD-POD
Trinder reaction -FRANCE). Briefly, 1ml of
reagent solution was pipette into test tube, add
0.01sdliva, after that prepare another test tube add
Iml of standard add 0.01ml of saliva. These were
mixed well and all the tubes were kept in an
incubator at 37 C for 10 min before aspiration.
Reagent blank was first aspirated in the analyzer,
followed by standard solution, and findly, the test
sample was aspirated and the reading was noted
(spectrophotometer measuring at 505nm). Results
were calculated and values were expressed as
milligrams per deciliter (mg/dl)

Sdivary Alpha amylase was determined using

Alpha amylase kit BIOLABO (AMYLASE E-
PNPG7 Method-FRANCE). Briefly, 1ml of
reagent solution was pipette into test tube, add
0.025ml saliva, mix then start a timer. Record
initial absorbance after 1min at 405nm, record the
absorbance again every 3min. Results were
calculated and values were expressed as units per
deciliter (u/dl)
Statistical analysis. The data were anayzed
using the SPSS statistical software. All value of
biochemical parameters were expressed as mean *
SE. Intergroup comparisons of sdivary
parameters in the uncontrolled diabetic group,
controlled diabetic group and heathy subject
group were determined by using t- test. Levels of
significance between group for al the parameters
of the study with the gender were determined by
employing Student’s't’ test.
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RESULTS

Table 2 represent distribution of mean levels
of salivary flow rate, total protein, glucose and
alpha amylase in the controlled diabetic group,
uncontrolled diabetic group and healthy subjects
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group. According to table 2 we had seen the
higher value of salivary flow rate and sdivary
amylase, and lower vaue of total protein and
glucose in healthy subjects.

Table 2: Distribution of mean levels of salivary parametersin the uncontrolled diabetic group,

controlled diabetic group and healthy subject group

Parameters Groups Mean +SE
Controlled Diabetic group | 0.45(0.041)

( mLIJ/SrEin) Uncontrolled Diabetic group | 0.54 (0.050)
Healthy Subject group 0.69 (0.049)

) ) Controlled Diabetic group | 91.27(3.36)
Sa""arz’ntloﬁg:)p”’te'” Uncontrolled Diabetic group | 90.17 (3.57)
9 Healthy Subject group 80.21 (3.97)

) Controlled Diabeticgroup | 17.98 (1.03)
Sallv(erlrr]y/glll;cose Uncontrolled Diabetic group | 15.57 (1.03)
9 Healthy Subject group 10.11 (1.08)

. Controlled Diabetic group | 54.33(2.63)
Sa""a(rlﬁ é"l')“y'ase Uncontrolled Diabetic group | 57.79 (3.10)
Healthy Subject group 68.02 (3.39)

Table 3 represents intergroup comparisons of
salivary parameters in the uncontrolled diabetic
group, controlled diabetic group and hedthy
subject group. Statistical anaysis showed
significant differences between salivary flow rate,

sdlivary glucose, and salivary amylase in hedthy
subject and diabetic patient (both controlled and
uncontrolled diabetic patient). The finding
showed no significant differences between
sdlivary total proteinsin al groups.

Table 3: Intergroups comparisons of salivary parametersin the uncontrolled diabetic group,

controlled diabetic group and healthy subject group

Parameter Intergroup comparisons P value : ntergroup P value
comparisons
Controlled group with 0.198
USF uncontrolled group ' Uncontrolled group 0.013*
(ml/ min) Controlled group 0.00%* with Healthy group '
with Healthy group '
Salivary Controlled group with 0.239
total uncontrolled group ' Uncontrolled group 1978
protein Controlled group 2203 with Healthy group '
(mg/dI) with Healthy group '
. Controlled group with
ng?ﬂzsg uncontrolled group 0.120 Uncontrolled group 0.00%*
(my/dl) Controlled group 0.00 ** with Healthy group '
9 with Healthy group '
. Controlled group with
iﬁi%gg uncontrolled group 0.430 Uncontrolled group 0.05%
(u/dly Controlled group 0.001 ** with Healthy group '
with Healthy group '
*Significant P value<0.05 **Highly significant

Table 4 represents distribution of mean levels
of salivary parameters between genders in the
uncontrolled diabetic group, controlled diabetic
group in compare to heathy subject group.
According to the genders, there were only
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significant differences between male and female
in salivary flow rate for healthy subjects group,
uncontrolled Diabetic group and no significant
differences between the genders for other
parameters
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Table 4: Distribution of mean levels of salivary parameter s between the gender in the

uncontrolled diabetic group, controlled diabetic group and healthy subject group

Controlled Diabetic group Uncontrgrll(;aSleabetlc Healthy group
Males Males Males
Parameter Females p Females P value Females
(n=15) (n=15) value (n=15) (n=15) (n=15) (n=15) | Pvalue
Mean +SE Mean +SE M ean+SE
M ean+SE M ean+SE MeatSE
USF 0.60 (0.07) 0.064 0.53(0.06) 0.055* 0.77 (0.07) 0.056*
(ml/ min) 0.48(0.06) NS 0.36(0.04) S 0.51(0.05) S
Salivary total 91.3 (4.44) 0.975 90.1(5.35) 0.971 77 (6.96) 0.285
protein (mg/d) 91.1(5.19) NS 90.3(4.92) NS 138(56.36) NS
Salivary glucose 17.4 (1.39) 0.633 14.4(1.40) 0.180 9.68(1.04) 0.682
(mg/dl) 18.5(1.56) NS 16.6(1.50) NS 10.5(1.93) NS
Salivary 55.9 (2.68) 0.573 52.4(3.95) 0.136 75.1(3.56) 0.066
amylase (u/dl) 52.7(4.59) NS 63.1(4.49) NS 61.0(5.30) NS

* Significant P value< 0.05

DISCUSSION

Diabetic mellitus can be defined as a
metabolic syndrome characterized by
hyperglycemia and  disturbances in the
metabolism of carbohydrates, protein and lipid Y
For salivary flow rates, no significant differences
were seen between controlled and uncontrolled
diabetics (p>0.05), This result comes in
agreement to that reported by other previous
study®" while significant differences was seen in
sdivary flow rate between  controlled,
uncontrolled diabetic group and healthy non
diabetic group, this result comes in agreement
with some studies @ ** ¥ this decreases in
sdlivary flow rate or oral dryness occurring in
diabetes can be multifactorial, either due to fatty
infiltration of cells into the sdivary glands or
physica ateration of mucosa cells subsequent to
dehydration due to polyuria or microvascular
disease, local inflammation and irritation in the
oral cavity, metabolic  disturbances, and
neuropathy affecting the salivary glands, and may
be due to drug therapy for diabetes or concomitant
drugs ®® and the result of flow rate which was
disagree with other studies ™ " ® as they
showed no significant differences in flow rate
which may be due to sample selection.

Many studies have been done on the
biochemical changes found in the sdiva of
diabetic patients, the results may differ from one
study to another. These may be due to the
diversity in selection criteria of the samples and
type of design of each study, and variation in the
environmental factors 1"

With regard to sdlivary total protein, the
present stud%/ results are consistent with previous
studies © * 1 with no significant differences
evident between diabetics and non-diabetics.
However, recent studies have reported higher
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sdlivary total protein levels in diabetics 4 > 20

while Streckfus et a* @ estimated significant
lower protein concentrations in diabetics and
emphasized protein utilization by other
biochemical metabolic pathways an overall
systemic response to glucose intolerance. Insulin
is known to have the potential to alter protein
metabolism.

Mean sdivary glucose levels were clearly
higher in the controlled and uncontrolled diabetic
groups than in the healthy subject group and the
differences were highly significant (Tables 3 and
4). Many authors found higher glucose salivar%/
levels in diabetic patients than in non diabetics ©
819 While Marchetti et a. ® reported no
changesin salivary glucose levelsin diabetics.

Higher sdlivary glucose levels favor the
proliferation of microorganisms and enhance their
colonization on teeth and oral mucous membranes
@2 The elevated salivary glucose level in
diabetes confirms the effects of diabetic
membranopathy, which leads to raised percolation
of glucose from blood to sdliva thus altering the
salivary composition in diabetes mellitus "

The highly significantly differences of saivary
amylase levels in controlled diabetics when
compared with healthy non- diabetics groups were
seen in the present study and this supports the
study by Yavuzyilmaz et al. ®, who linked them
to hormona and metabolic changes occurring in
diabetic patients, and also the results showed a
significant difference for uncontrolled diabetics
and healthy non diabetic in this study. In contrast
with studies “*® which they showed significant
increases in salivary amylase levelsin diabetics.

Table 4 represent the difference between the
gender in salivary flow rate, total protein, glucose
and alpha amylase in resting salivain al groups.
According to the gender, there was datistically
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significant difference observed in the mean
(USFR) between male and female in healthy
group and uncontrolled diabetic maes than in
femaes, which was similar to the results of a
study ® and contradicted the results reported by
Chavez et a ™ this may be due to smaller
salivary gland size in females than males @ For
sdivary totd protein levds and amylase, no
sgnificant differences were seen between genders
indl 8roups and this result was disagree with Arati
et al © For sdivary glucose levels, no significant
differences were seen between gender in dl groups,
this result may be explained by the stages of the
disease, metabolic control status of patients, the
sex hormone status has no effect on the
condtituent of saliva in diabetic and heathy
subject, and this was in agreement with Arati et a
© although higher salivary glucose levels have
been rePorted in males when compared with
females®"
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Effect of Zamzam water on the microhardness of initial
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ABSTRACT

Background: chemically Zamzam water is suitable for drinking purposes contains calcium, magnesium, sodium,
fluoride and other salts higher than other water that have an effective germicidal action. The aim of this study was to
investigate the effect of Zamzam water on the microhardness of initial carious lesion compared to CPP-ACP agents.
Materials and methods: thirty two maxillary first premolars with enamel caries-like lesion randomly divided into one
study group treated with Zamzam water and three control groups CPP-ACP, and CPP-ACP+NaF as a positive control
and deionized water as a negative control (each group consists of 8 teeth). Teeth were subjected for microhardness
assessment before and after pH cycling and treatment with the selected agents.

Results: Agents of study groups were statistically highly significant in elevation of the microhardness values, CPP-
ACP+NaF caused highest change in the microhardness (158.58%) and less for CPP-ACP (81.48%) and lesser for
Zamzam water ( 80.97%).

Conclusions: Zamzam water was effective in remineralization of the outer enamel caries-like lesions, which was
reflected by increase in enamel microhardness values.

Key words: Zamzam water, pH-cycling, CPP-ACP, remineralization. (J Bagh Coll Dentistry 2012; 24(Sp. Issue 2):128-

132).

INTRODUCTION

Weater is one of the main dietary components.
Its quality plays an important role for the safety of
food particularly for infants . Millions of
Muslims drink Zamzam water as sacred water,
especially during pilgrimage and Umrah each
year. Zamzam well is located in the holiest
mosque of the Muslims in the city of Makkah,
which is in the western province of the Kingdom
of Saudi Arabia. The well is 4000 years old and
the story of its formation is well known to
Muslims. It is approximately 40 meters deep and
surrounded by hills of igneous rocks @. The
results of the water samples tested by the
European laboratories showed that Zamzam water
has a specia physique that makes it advantageous
water, that the main difference between Zamzam
water and other water (city water) was in the
quantity of calcium and magnesium salts, the
content of these was dightly higher in Zamzam
water. Additionaly, the water contains fluorides
that have an effective germicidal action.
Moreover, the remarks of the European
laboratories showed that the water was fit for
drinking ©®. The preponderance of evidence
indicates that fluoride can reduce the incidence of
dental caries and that fluoridation of drinking
water can provide such protection *.

(1)Professor, Department of Pedodontics and Preventive
Dentistry, Dental College, University of Baghdad.

(2)Assistant Lecturer. Department of Pedodontics and Preventive
Dentistry, Dental College, University of Kufa.
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Multi-elemental and hydrochemical
compositions of the holy Zamzam water have
been studied. A total of 34 elements have been
found with calcium (Ca), magnesium (Mg),
sodium (Na) and chloride (Cl) in the highest
concentrations ©. The traditional understanding
of the impact of diet on dental caries has focused
on the importance of fermentable substrates in
caries causation; however in the past 15 years
there has been an increasing awareness of dietary
components which can have hypo- or anti-
cariogenic effects. These agents can be classified
as either "active" or "passive' in terms of their
caries preventive effects .

It is now clear that milk and milk products
contain a variety of agents which can suppress
caries progression and some which can exert
"active" caries preventive effects. In the former
group are protein buffers, calcium and phosphate
ions, and whey proteins. Phosphopeptides have
atracted considerable attention as caries
preventive agents, and there is now a large body
of evidence which indicates that phosphoproteins
can modulate the mineralization of hydroxyapatite
®9 In recent years, casein phosphopeptide-
amorphous calcium phosphate (CPP-ACP) has
been demonstrated to have anticariogenic
properties in both laboratory animal and human in
situ experiments. Casein phosphopeptides (CPP)
are peptides derived from the milk protein casein
that are complexed with calcium and phosphate
(0 The CPP-ACP and fluoride have been
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shown additive effects in reducing caries ™. This
study was designed in order to test the effect of
Zamzam water on the microhardness of the
artificialy initiated carious lesion of the outer
enamel surface in  comparison to casein
phosphopeptide-amorphous calcium  phosphate
agents.

MATERIALSAND METHODS
Teeth samples in this study consisted of 32
maxillary first premolars extracted from 11-14
years old patients, referred for Orthodontic
Department, College of Dentistry, University of
Baghdad. Teeth were washed with de-ionized
water, and then each tooth was wiped with
acetone to remove any debris, then stored in 20 mi
of de-ionized water to which 0.1% thymol was
added to prevent microbial growth. Then teeth
samples were kept in refrigerator at 4°C until use
3 Teeth were divided randomly into one study
groups and three control groups and each group
consisted of eight teeth. Enamel microhardness
was measured initially for normal enamel and
after induction of caries lesion by pH cycling
procedure, and finally after treated by the selected
agents (Zamzam water, CPP-ACP, and CPP-
ACP+NaF). The microhardness measurement was
done by Vickers microhardness device in the
Department of  Mechanical  Engineering,
University of Baghdad at aload of 500 gm for 30
seconds. A position of circular window of 6mm in
diameter on the bucca surface of each tooth was
standardized using orthodontic ruler, then an
adhesive tape circle of 6mm diameter was cut and
burnished on the buccal surface of the tooth using
burnisher, after that an acid resistant nail varnish
was used to paint the surfaces of the tooth, the
adhesive tape was removed leaving a window on
the buccal surface. Teeth were adapted in an
acrylic model (the size of this model was 30 x 27
mm) using a red wax. The grit paper (grit 400)
was placed in specia manual device. Window of
each tooth was ground and polished ten times in
one direction. This procedure alowed a flat
(sllj)rface of each tooth for microhardness testing
The Induction of Caries like Lesion on the
enamel surface was conducted by preparation of
demineraizing and remineralizing solutions and
adjustment of pH. The demineraizing solution,
which contained 0.075 M/L acetic acid, 1 mM/L
calcium chloride, and 2 mM/L potassium
phosphate had the pH adjusted to 4.3, while the
remineralizing solution, which contained 150
mM/L potassium chloride, 1.5 mM/L calcium
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nitrate, and 0.9 mM/L potassium phosphate had a
pH of 7. The pH cycling procedure was involved
6 hours of demineralization with 17 hours of
remineralization, the procedure was repeated for a
period of ten days, one time each day™.

Statistical Analysis. Descriptive statistic
including means and standard deviation.
Estimation of the significance of differences
among mean values using ANOVA and LSD
tests. Confidence limit was accepted at 95%.

RESULTS

The mean values of the microhardness of the
sound enamel surfaces, after demineralization and
following treatment with Zamzam water, CPP-
ACP and CPP-ACP+NaF are seen in Table (1).
Statigtically highly significant differences were
recorded between different states of enamel for
three agents. By using LSD test among variables
(three steps) of microhardness, there is a highly
significant reductions in enamel microhardness
were observed after demineralization for all
agents. A noticed increase in the microhardness
values was seen after treatment with these three
agents. These increases were statisticaly highly
significant, Table (2). The mean vaues of the
microhardness of enamel before and after pH
cycling procedure and following the treatment
with de-ionized water are shown in Table (3).
ANOVA datistical test showed a highly
significant difference between the three variables,
although there was a highly significant reduction
in values of enamel surface microhardness after
pH cycling, the microhardness showed only a
dight increase after treatment with deionized
water which was statistically not significant Table
(4).

However, none of the mentioned agents able to
increase the elevation of the microhardness values
from sound enamel, which is datisticaly
significant, Figure (1). Figure (2) shows the
changes in the microhardness vaues after
treatment with selected agents estimated by
special equation. Values from this figure reflect a
very minor change in the microhardness for de-
ionized water in comparison to other agents. CPP-
ACP+NaF caused the highest change (158.58%),
and less for CPP-ACP (81.48%) and lesser for
Zamzam water (80.97%).

DISCUSSION

The chemical anadysis of Zamzam water
demonstrated highly significant readings in al
inorganic elements including higher levels of
fluoride, calcium and magnesium. Exposure to
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fluoride in drinking water has been shown to be
beneficial for oral and general health, especialy
in relation to dental caries *°. lonic calcium in
water is the best form to use to insure its proper
absorption by the bones and teeth 7.

An interesting result recorded in this study was
the higher microhardness vaues for CPP-
ACP+NaF and less for CPP-ACP and lesser for
Zamzam water. This can be explained by The
CPP-ACP and fluoride has been shown to have
additive effects in reducing caries experience. The
additive anticariogenic effect of the 1.0% CPP-
ACP and 500ppm fluoride in the rat caries
experiments led to the investigation of the
potential interaction between the CPP-ACP and
fluoride. The fluoride ion had incorporated into
the ACP phase that was stabilized by the CPP to
produce a novel amorphous calcium fluoride
phosphate phase (ACFP) at the tooth surface. The
identification of this novel amorphous calcium
fluoride phosphate (ACFP) phase led to the
proposition that the formation of this phase is
responsible  for the observed additive

(alrgtlig):ariogenic effect of CPP-ACP and fluoride

In this study, Zamzam water recorded increase
in the microhardness value of demineralized
surface and this may be due to incorporation of
Zamzam water elements (fluoride, magnesium,
and calcium) in the appetite crystalsincreasing the
resistance to acid dissolution. However presence
of fluoride components in Zamzam water may be
responsible for the chemical reaction between
Zamzam water constituents and appetite crystals
@) Changes in the microhardness of the
demineralized surface following the treatment
with Zamzam water were compared with CPP-
ACP agents, although CPP-ACP+NaF gave the
highest value than Zamzam water, but the
difference between Zamzam water and CPP-ACP
was not significant, the least changes was
recorded for deionized water, one can expected
from all these tests that Zamzam water is effective
in remineralization of initia carious lesion and its
effectiveness is not different from that of CPP-
ACP. However, the cariostatic potential of
Zamzam water need to be confirmed by further
studies before giving any recommendation of
using Zamzam water in the dental practice.
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Table 1: Microhardness (Mean™ and Standard Deviation) of enamel surfacestreated by Zamzam
water, CPP-ACP, and CPP-ACP+NaF after pH Cycling

Groups Zamzam Casein phosp_hopeptidas— Casgin phosphopeptides—amorphpus
water amor phous calcium phosphate | calcium phosphate+sodium fluoride
Variables Mean | +SD Mean +SD Mean +SD
Sound enamel 263.03 | 12.59 295.98 16.18 247.81 14.87
Demineralization | 54.93 | 11.49 57.68 9.02 49.9 6.97
Remineralization | 99.39 | 8.03 104.66 8.46 129.03 8.51
F= 811.641 F= 921.701 F= 695.834
ANOVA P= 0.000 P= 0.000 P= 0.000
df=2 df=2 df=2
“(VHN)

Table 2: LSD test among variables of Microhardnessfor Zamzam water, CPP-ACP, and CPP-

ACP+NaF

. . Casein phosphopeptides-

Zamzam Casain phosphopeptldes- amor phous calcium

Groups amor phous calcium .
water phosphatet+sodium
phosphate fluoride
. M ean P- Mean Mean

Variables difference | value difference P-value difference P-value

DS(;nuinndere'aql?gﬁl:n 2081 | 0.000* 2383 0.000* 197.913 0.000*

RSe?nuinnderegl?gﬁ;n 163.638 | 0.000* 191.313 0.000* 118.788 0.000*

%ef;];ir‘ne;a;: ff;f’;nx -44.463 | 0.000* -46.988 0.000* -79.125 0.000*

* Highly significant

Table 3: Microhardness (Mean™ Values and Standard Deviation) of enamel surfacestreated by
de-ionized water

Variables Mean | +S.D
Sound enamel 280.85 | 17.99
Demineralization | 56.63 | 7.89
Remineralization | 57.29 | 7.54
F= 905.545
ANOVA P= 0.000
df=2

Table4: L SD test among variables of microhardness of enamel surfacestreated by de-ionized

water
Groups Mean difference | P-value
Sound enamel x Deminer alization 224,225 0.000*
Sound enamel x Remineralization 223.563 0.000*
Demineralization x Remineralization -0.662 0.914

* Highly significant
Orthodontics, Pedodontics, and Preventive Dentistry131
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Figure 1: Mean values of the microhardness of the sound enamel surfaces, after demineralization
and following treatment with the selected agents.
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Figure 2: Changesin the microhardness values after treatment with the selected agents.
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Biological evaluation of alveolar bone remodeling in
methylprednisolone treated —rats during orthodontic tooth
movement
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ABSTRACT

Background: Bone remodeling and metabolism associated with orthodontic tooth movement are regulated by a
large number of local and systemic factors. The widespread useof therapeutic corticosteroids (GCs) today raise
concerns with regard to their effects on mineralized tissue metabolism. This study aimed to investigate the effect of
Methylprednisolone treatment on alveolar bone remodeling during orthodontic tooth movement.

Materials and Methods: A twenty-six 12-weeks old male Wistar albino rats were divided into 2 groups; control group (n
= 13) without any drug administration during the study and steroidal group (n = 13) which received 5 mg/kg/day of
methylprednisolone for 3 weeks. A split- mouth design was used performing orthodontic tooth movement on the
upper right 1st molar by applying 20 g of mesial force using superelastic closed-coil spring attached to the incisors for
21 days while the upper left side served as the non-appliance side. Orthodontic tooth movement was evaluated on
weekly basis using digital caliber. The rats were sacrificed after 3 weeks and alveolar bone remodeling process was
evaluated by counting the number of osteoblast and osteoclast cells at the compression and tension sites at the
coronal and apical levels of the mesiobuccal root of upper 1st molar in both appliance and non-appliance sides
using digital microscope at 400x magnification. At day of sacrifice serum measurements for alkaline phosphatase
(ALP) and acid phosphatase (ACP) activity were carried out.

Results: Showed that in the steroid group there was significantly greater amount of orthodontic tooth movement,
greater reduction of bone formation and an increase in bone resorption with the presence of orthodontic
appliance, increase in serum ACP activity and reduction of serum ALP activity as compared with the control
group,(P <0.05).

Conclusion: The Methylprednisolone therapy in low-medium doses elicits a noticeable change in the bone turnover
rate during orthodontic tooth movement.

Keywords: methylprednisolone, tooth movement, bone remodeling. (J Bagh Coll Dentistry 2012; 24(Sp. Issue 2):133-
142).

INTRODUCTION

Tooth  movement during orthodontic
treatment is achieved by the remodeling of the
alveolar bone in response to mechanical loading
as the forces of orthodontic appliances applied to
the teeth are transmitted through the periodontal
ligament (PDL) to the supporting alveolar bone,
leading to deposition or resorption depending
upon whether the tissues are exposed to a tensile
or compressive mechanical strain.The
transduction of mechanical forces to the cells
triggers a biological response, which has been
described as an aseptic inflammation because it is
Enzediated by a variety of inflammatory cytokines.

Investigations of the actions of hormones on
bone have revealed that glucocorticoids cause
marked effects on bone metabolism and that
continued exposure of skeletal tissue to excessive
amounts of  glucocorticoids  results  in
osteoporosis. However, the exact mechanisms bgy
which glucocorticoids act on bone are unknown.

It has been shown that orthodontic tooth
movement may be influenced by general and local
administration of pharmaceutical agents.*°As the
prevalence of allergies and diseases that need
corticosteroidtreatment is on the increase, it can
be anticipated that an important number of
orthodonticpatients can present variations from
normal boneremodeling because of this steroid.™

In most of thepublished animal experiments that
studied glucocorticoidadministration and
orthodontic tooth movement, the

lucocorticosteroid dose has been high. These
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high doses made the animals osteoporotic. Daily
injections (15 mg/kg) of glucocorticosteroid drug
caused amarked state of osteoporosis in a short
time period inthe rabbit ™ 2 and even higher
doses (25 mg/kg) have been used in cats.**The
dosages used in theabove-mentioned studies,
however, ae not compatiblewith the
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concentrations recommended for use inhumans,
either for short or long durations. Yamaneet
al.™used a dosage of 10 mg/kg for only 7 days.
Onget al.™® used a therapeutic dosage of 1 mg/kg
in young rats for short-term, thus avoiding the risk
ofsecondary hyperparathyroidism. Whereas a
study performed by Kaliaet al.® used a dosage of 8
mg/kg/day for shortand long-term administration,
showed the mechanical load induced an
enlargement of the alveolar wall that was less
pronounced in both medicated groups, and in the
short-term group the drug suppressed bone
resorption and formation without mechanical
stimulus. Force application resulted in significant
increase in the relative extension of resorption and
formation in both drug groups; it was particularly
pronounced in the long-term group due to the
secondary hyperparathyroidism state that the
animals reached. The differences in the results of
these studies probably reflect the combined
effects of the dosages, the induction periods, and
the amount of orthodontic force applied and the
relative anti-inflammatory  activity of the
glucocorticoids tested.

In the present study, the effect of
methyl prednisolone (one of the most widely used
corticosteroids) on bone metabolism in a rat
model was tested with therapeutic dosages of 5
mg/kg/day to examine the effect of low dose
prednisolone treatment on bone remodeling
during orthodontic tooth movement.

The effect of treatment was evaluated by
measuring the rate oforthodontic tooth movement,
and analysis of bone remodeling patterns through
thegquantification of both the resorptive and
formative components of the remodeling cycle
(osteaclast and osteoblast cells counting), and by
biochemical investigation of both alkaline
phosphatase and acid phosphatase enzymes
activity as the akaline phosphatase enzyme is
observed to be associated with osteoblastic
activity whereas acid phosphatase enzyme is
observed to be associated with osteoclastic
activity. 1618

MATERIALSAND METHODS
Animalsand Steroid treatment

Twenty-six 12-week-old adult male Wistar
abino rats (average weight270.5 g) obtained from
the animal department of (High Ingtitute for
Infertility Diagnosis and Assisted Reproductive
Technologies/Al-Nahrain university/Baghdad-
IRAQ) were used in this study. Animals were
acclimatized for 5 days in plastic cages (two per
cage) with a standard 12-hour light/ dark cycle at
a constant humidity and temperature of 25°C
according to the Nationa Research Council’s
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guide for the care and use of laboratory animals
and accessed to drinking water ad libitum with
standard laboratory rat pellets. Body weights of
al rats were measured daily.All rats received
orthodontic treatment for 3 weeks and were
divided randomly in two groups. control group
(n=13) without corticosteroid treatment and
steroid group (n = 13) administered daily doses of
5 mg/kg/day of methylprednisolone (Solu-medrol;
Pharmacia NV/SA, Puurs -  Belgium)
intramuscularly for the prescribed number of
days.
Orthodontic appliance treatment

Following acclimatization, an orthodontic
appliance was inserted on the maxillary right first
molar, and a mesially directed force of 20 g was
applied. The orthodontic appliance consisted of a
stretched superelastic (rematitan®)closed coil
spring (9 mm in length, Dentaurum, Germany)
ligated between the maxillary right first molar and
2 maxillary central incisors as described
previously byMohammed-Salih®®. The molar on
the left side was used as the non-appliance side,
(Fig. 1). The magnitude of tooth movement was
determined by measuring the relative separation
between the first andsecond maxillary molar using
digital vernier calipers with sharpenedtips inserted
into occlusal pits as the procedure modified by
Onget al.'®. The distance betweenthe mesial
occlusal pits on the first and second molars was
measured intraorally before appliance insertion
and at the end of the first, second and third week
of the study (immediately after sacrifice). All
appliances were checked weekly and at the time
of sacrifice and all appliances were till in place
and in good order.Measurements were performed
by thesame operator and were repeated five times
foreach side of the maxillaRats were sedated
during appliance insertion using intramuscular
injection of a mixture of ketamine (90 mg/kg
body weight) and xylazine (10mg/kg body
weight).
Histological Preparation

At 21 days post-appliance insertion, rats were
sacrificed humanly under general
anesthesiaMaxillae were immediatelyremoved,
(Fig. 2) and dissected into halves, fixed in 10%
neutral-buffered formalin solution for 24-48 hours
and al the specimens from each group were
decalcified by 10% formic acid for 3-4 weeks; it
was checked every 4 days with changing of the
acid, after that dehydration were done and
paraffin cross- sections of 5 pum thick were
prepared(paralel to the occlusal plane of molar
teeth) with microtome. At the coronal and apica
level two 5 pm thick horizontal sections, 150 pum
apart, were cut. The corona and apical levels
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were defined using as a start the first section
showing bone on the non-appliance side. Distance
from the lower coronal section to the first apical
section was 1150 pm.”The sections were stained
with hematoxylin and eosin (H&E stain). Then
sections were photographed by a
photomicroscope (Olympus-Japan).

For evauation of pathological changes
consistent with the experiment. Tissues
surrounding the mesiobuccal root  were
investigated on the appliance and contralateral
non-appliance sides under digital light microscope
atboth compression and tension sites and the
following histomorphometric parameters were
determined:

Evaluation of the Bone formation

Bone formation was evaluated a both
compression/mesial andtension/distalsites at the
corona and apical levels on both appliance and
contralateral non-appliance sides by estimating
the number of osteoblasts cells were examined at
x400 magnification by the inbuilt image
processing software of digital microscope (Micros
Crocus Il MCX100LCD Produktions und
HandelsgmbH) that was fed directly to a TV
monitor with a real time live camera.One area
from each section was selected for the evaluation
of bone neoformation.?*

Evaluation of Bone Resor ption

Bone resorption was evaluated a both
compression/mesial and tension/distal sites at the
corona and apical levels on both appliance and
contralateral non-appliance sides by estimating
the number of osteoclasts cells were
examinedinactive Howship's lacunae at x400
magnification by the inbuilt image processing
software of digital microscope (Micros Crocus 1l
MCX100LCD Produktions und HandelsgmbH)
that was fed directly to a TV monitor with a real
time live camera. The histological criterion used
to identify the osteoclast-like cells was the
presence of multinuclear and eosinophilic cells on
the bone surface or in bone resorptivelacunea. °
Serum M easurements

At sacrifice, blood was collected by cardiac
puncture (2ml  from each animal) after
thoracotomy, into glass tubes and allowed to
coagulate for30 minutes on ice. After
centrifugation at x3000 g for 20 minutes at 4C°,
the serum was transferred to new tubes and frozen
at — 20C°. Alkaline phosphatase (ALP) and acid
phosphatase (ACP) activity were measured using
method of determination as described previously
byMilne et al.

Statistical Methods

Data were expressed as the mean + standard

deviation of the mean (SD).The statistical analysis
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was carried out using SPSS version 15 computer
program and the following tests were used:

-ANOVA test was used to determine if
significant differences exist between the groupsin
the amount of tooth movement followed by least
significant difference (LSD) test between each
two groups.

-Mann-Whitney U test was used to compare
between the two independent groups (control and
steroid) for bone resorption and bone formation
activity.

-T-test was used to compare between the
means of the control and steroid groups for the
serum level of ALP and ACP enzymes.

P value of (P < 0.05) was regarded as
statistically significant.

RESULTS

Rate of tooth movement

On the basis of the weekly measurements, the
pharmacological treatment resulted in a highly
significant difference in the rate of orthodontic
tooth movement which was faster in the steroid
group than in the controlgroup by nearly two
times after the 1% ,2™ and 3 weeks post-
appliance insertion (p < 0.01) ,(Table 1, Fig.3).
Histology

The aveolar bone remodeling process
wasaffected dramatically inmedicated group than
in control group with the presence of orthodontic
appliance. Medicated rats differed from the
controlson both the appliance and the non-
appliancesides. Alveolar bone formation in the
appliance sideat the compression site was
significantlyreduced in the steroid group than in
the control group at both levels (corona and
apical)(p < 0.05),whereas non-significantly at the
tension site (p > 0.05).At the non-appliance side
although the results indicate there was a reduction
in bone formation in the steroid group compared
with the control group at both sites (mesial and
distal sites)but non-significantly(p> 0.05), (Table
2).

Alveolar bone resorption in the appliance side
was significantly incressed at both sites
(compressionand tension sites) in the steroid
group than in the control group at both levels
(coronal and apical) (p < 0.05), except a the
coronal level of the tension site was increased
non-significantly(p> 0.05).Also at the non-
appliance side there was an increase in bone
resorption in the steroid group than in the control
group at both mesial anddistal sites but non-
significantly(p> 0.05), except there was a
significant difference between them at the coronal
levelof the mesial site(p < 0.05), (Table 2).
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Serum ALP and ACP levels

Serum ALP activity was found to have
reducedsignificantly in the steroid group
compared with the control group (p < 0.01), (Fig.
4). Whereas serum ACP activity showed a
significantincrease in the steroid groupcompared
with the control group(p < 0.01), (Fig. 4).

DISCUSSION

Most in vivostudies of orthodontic tooth
movement have concentrated on changes
occurring within the PDL. However, the PDL can
only provide a partiad explanation for the
mechanisms  involved in dentoal veol ar
remodeling, and more attention has focused latel
on the wider response of the alveolar bone. %
®previous proposals have suggested that
orthodontic loading may tri gger bone remodeling
by producing microdamage?” or by stimulating the
induction of a regional acceleratory phenomenon
32(a reaction to trauma in which the rate of bone
remodeling exceeds normal tissue activity).

In the present study changesin the remodeling
of aveolar boneupon 21 days of
systemicglucocorticoidadministration were
carried out in a rat model with and without
orthodonticforces. The experimental model for
mesial movement of rat molar has been repeatedly
used in previous studies > ** % %% The rat model
is the standard method for the study of skeletal
adaptation to mechanical stimuli®*and to impaired
metabolic conditions****The total treatment
duration of 3 weeks (pharmacological and
orthodontic treatment) was chosen in order to
interfere with bone metabolism for a minimumof
one remodeling cycle (sigma), ranging accordi nzg
to various authors between 10 and 31 days *.
According to Li et al.®the sigma of arat changes
as a function of age and a 6 months it is
considered to beapproximately 21 days.

The effects of physiological and therapeutic
doses of glucocorticosteroid administration (5
mg/kg/day) on aveolar bone as specified in this
study with and without orthodontic movement
have not been previously investigated which is
comparable with low-oral dosesrecommended for
more common diseases and to keep thedetrimental
effects of bone loss minimal®. The short duration
of corticosteroid administration in the present
study makes the possibility of iatrogenic
hypercortisonism  and  hyperparathyroidism
remote.

The results showed ahigher rate of tooth
movement was in steroid group than in control
animals. This finding is consistent with a more
rapid tooth movement found in animals in the
acute phase of corticosteroid treatment ** *° and
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also with high bone turnover caused by secondary
hyperparathyroidism during orthodontic tooth
movement. *"However, normal bone remodeling
process is a fundamental to orthodontics, this
increase could be explained by the effect of GCs
on bone remodeling process. There is evidence
that during the initial administration of
corticosteroids, a period of very rapid bone loss
occurs. This could be ascribed to the lack of
balance between formation activities (inhibited or
reduced by the drug) and the resorption activities
(enhanced by drug administration) occurring in
the initial phase of drug administration'® ¥ %
However, controversy exists as to the effects of
corticosteroids on tooth movement. As noted
previously, Ashcraft et al.** induced orthodontic
molar tooth movement for 14 days in
corticosteroid-induced osteoporotic rabbits, and
showed a greater rate of tooth movement in
steroid-treated rabbits. In contrast, Yamane et al.**
reported that tooth movement in rats was inhibited
by 10 mg/kg per day of hydrocortisone, while
Davidovitchet al.®® showed slower tooth
movement in cats treated with cortisone acetate
(12.5to0 25 mg/day). These differences may be
explained by variationswithin animal species
studied, forces used to move teeth, duration of the
experiment, dosage and time interva of
administration, and potency of the steroid used.
The present study used a standardized technique
for inducing orthodontic tooth movement in rats
as described previously by Brudvik and Rygh®.
This techniqgue mimics orthodontic tooth
movement in humans.Experimental studies on
tooth movement are often difficult to compare
because of the use of different orthodontic
appliances and different magnitudes, types, and
duration of forces.

However, normally, a balance exists between
the amount of bone resorbed by osteoclasts and
the amount formed by osteoblasts to maintain a
constant bone mass, in other words, bone
resorption and formation are said to be coupled.

In the present study, the results showed that
the steroid treatment disturbed the norma bone
remodeling process in the presence of mechanical
stimuli (at the appliance side) as the bone
formation wasreduced at the compression (Fig.5)
and tension sites (Fig.6).Alsoat the non-appliance
side bone formation was reduced,but this is a
reflection of steroid effect on bone, these findings
consiestance with a decreased percentage of bone
formation in the acute group carried by Kaliaet
al.® but in association with a decreased percentage
of resorption activity. Such reduction of bone
formation might be due to at least two different
mechanisms, i.e., inhibition of osteoblast function
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and inhibition of the proliferation or
differentiation of precursor cells to osteoblasts.
GCs have aso been reported to promote the
apoptosis of osteoblasts and osteocytes “.GCs are
known to have various effects on osteoblast gene
expression, including down-regulation of type |
collagen and osteocalcin. The expression of |GF-
1, which is an important stimulator of osteoblast
function, is also known to be decreased by GCs.
3GCs at physiological concentrations are known
to inducethe proliferation and differentiation of
bone marrow stromalcells into cells that express a
mature osteoblast phenotypewhereas GCs at
higher concentrations or pharmacologicaldoses
drastically reduce the proliferation ofosteoblast
precursors ““and inhibit the differentiationto
mature osteobl asts.”®

Bone resorption was increased a both
appliance and non-appliance sides (Fig.7), when
comparing scientific studies in the literature, itwas
observed that glucocorticoids may produce
antagonistic effects upon bone resorption during
tooth movement. Hofbaueret al.**and Swanson et
al.*® affirm that corticosteroids stimulate in vitro
bone resorption by osteoclast activity and/or
formation increased, whileKaliaet al.° used
methylprednisolone 8 mg/kg/day under chronic
and acute treatment and observed different results
between the groups. In the acute, it was observed
reduction on resorption percentage, while in the
chronic, the tooth movement rate increased, due to
secondary hyperparathyroidism. Ashcraft et al.™*
evaluated the effect of cortisone acetate on
orthodontic movement in rabbits and observed a
decrease in the mean incrementa active tooth
movement. Ong et al.® observed lower tartrate-
resistant acid phosphatase-positive cells on the
compression side after prednisolone
administration. It is important to note that the
glucocorticosteroid therapy is not only dose
dependent but aso time dependent. Many
previous studies performed at 3, 14 and 21 days,
there was a significant difference in the number of
Howship'dacunaetherefore in the present study
the use of steroid therapy for 21 days can be
considered as a transition point from short to
long-term of drug administration.

Studies testing the effect of glucocorticoids
onbone resorption in vitro have not yielded
uniformconclusions due to differences in the
systems,culture  conditions, and length of
glucocorticoidtreatment used. Some researchers
foundthat  glucocorticoids  inhibited  PTH-
stimulatedbone resorption in vitro.*® *However;
more recent studies havedemonstrated that
glucocorticoids ~ stimulatebone  resorption  in
cultured calvaria®® “The effects
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ofglucocorticoids on  osteoclast  recruitment
/differentiationand activity have been dissociated
usingthe model system of bone chips
implantedsubcutaneously into rats. It was shown
that glucocorticoids inhibited therecruitment and
differentiation of bone resorbingcells, but
stimulated the bone resorbing activity.This may
be related to the hypoth&eized“cougling" of
osteoblastic activity to bone resorption.”

An important interaction was noted
betweenmechanical perturbation and the drug,
leading to anincrease in the extension of
mineralizing surfacesexceeding what was seen in
the control animals.On the mesial aspect we might
have generated a locaized rapid acceleration
phenomenon, where bone surface was subjected
to ahigh local stress by the orthodontic appliance.
This could lead to decreased resorption in some
sites because of ischemia and increased in others
reflecting alocal repair process.

Biochemical markers of bone metabolism such
as ALPand ACP levels in serum are frequently
employed asadjuncts to bone mass measurements
to detect systemicchanges of bone turnover in
metabolic bone diseases. Eventhough serum ALP
consists of several isoforms that originatefrom
various tissues such as bone, liver, and kidney, it
iscommonly used as a clinicad marker for
measuring osteoblastactivity and bone
formation.**Thedecrease in serum ALP activity
detected in the steroid group compared withthe
controls was consistent with the reduction inbone
formation capacity (no. of osteoblast cells)
observed histologically in the present study. Since
serum markers of bone metabolismreflect whole-
body rates of bone formation and resorption,the
loss of alveolar bone was clearly of rapid onset,
resultinginsignificant osteopenia after just 2-4
days. Evidence frommicrogravity studies suggests
that in  addition to  reducedosteoblast
differentiation and function, > >osteoblast
apoptosis® may have contributed to the
osteopenia,although more recently, Bucaroet al.*
reported thatthe effect of microgravity on
osteoblasts was independentof the induction of
apoptosis.

Theincrease in serum ACP activity suggests
that bone resorption exceeds bone formation®’
may therefore be areflection of the fact that bone
formation and resorption, athough both down-
regulated by reduced mechanical
loading,remained coupled, the outcome being a
localized negativeskeletal balance of the tooth-
supporting bone. Nevertheless, confirmation of
this observation will require future assays of
serum for the tartrate-resistant ACP5b isoform, a
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unique bone resorption marker released
fromresorbing osteoclast cells. *®

Histological analyses in this study confirmed
that the glucocorticoid drug (methylprednisolone)
used under the conditions of this study €licits a
noticeable change in the bone turnover rate. The
effects on bone remodeling indicated a reduction
of bone formation and increase in bone resorption
and this effect was greater with the presence of
theprocess of orthodontic tooth movement.

Clinically, it isfair to say that patients who are
within the low-medium doses of this drug who are
already undergoing orthodontic treatment should
have their appointments scheduled with shorter
intervals, as bone turnover will be enhanced and
tooth movement would be faster to avoid and
prevent any unwanted tooth movement.
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Fig.1: Experimental appliance Fig.2: Thesteroid rat whole
inducing mesial traction of the maxilla at sacrifice showing the
rat molar (right) by a closed distance formed at the
coil spring producing a for ce of appliance side between 1% and
20g. 2" molar (arrow).

Table 1: Therate of orthodontic tooth movement (mm) after 1%, 2™ and 3" weeks between the
studied groups

Control Steroid ANOVA LSD
Range | (0.94-0.52) | (1.9-1.17)
; -é Msegn 8? ég 1 week x 2 weeks
= 0.04 0.08
) . <
t-test P<0.01 P<0.01
Range | (1.24-0.82) | (2.62 - 1.54)
o v | Mean 1.1 2.2
z g D 0.1 0.4 p<0o1 | LWeekx3weeks
SE 0.04 0.11
<
t-test P<0.01 P<0.01
Range | (1.77-1.43) | (3.35- 2.62)
™ v | Mean 1.6 3.1
%’—g D 01 03 2 week x 3 weeks
SE 0.03 0.08
<
t-test P<0.01 P<0.01
Values are given as Range, mean, standard deviation (SD), and standard error (SE). P< 0.01: Highly Significant
Difference.
3.1 35,
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Fig. 3: Therate of orthodontic tooth movement
(mm) after 1%, 2" and 3" weeks between the studied
groups.
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Table 2: Mann-Whitney U-test of groupsfor comparison of bone formation and resor ption at
different sides, sitesand levels

Control Steroid Mann-Whitney U- test
Mean| SD | Mean| SD p Sig.
Compression cor_onal 2.000 | 1.069 | 0.625 | 0.518 0.007 **
5 Appliance apical | 2.125 | 0.641 | 1.375 | 0.744 0.050 *
‘B Tension coronal | 4.750 | 1.909 | 3.375 | 1.302 0.130 NS
£ apical | 4.125 | 1.553 | 3.750 | 0.463 0.878 NS
«g Compression coronal | 0.250 | 0.463 | 0.250 | 0.463 1.000 NS
5 Non-Appliance apical | 0.625 | 0.518 | 0.250 | 0.463 0.234 NS
m Tension coronal | 1.125 | 0.835 | 0.750 | 1.165 0.382 NS
apical | 1.250 | 0.707 | 0.625 | 0.744 0.130 NS
Compression cor_onal 3.375 | 1.302 | 6.250 | 1.669 0.001 **
5 Appliance apical | 2.375 | 1.061 | 5.250 | 1.282 0.001 **
'§_ Tension cor_onal 1.000 | 0.535 | 1.250 | 0.707 0.505 NS
ﬁ apical | 0.250 | 0.463 | 1.000 | 0.535 0.028 *
5 Compression cor_onal 0.625 | 0.518 | 2.000 | 1.069 0.007 >
5 | Non- Appliance apical | 0.750 | 0.707 | 1.125 | 0.835 0.382 NS
o0 Tension coronal | 0.375 | 0.518 | 0.875 | 0.835 0.279 NS
apical | 0.250 | 0.463 | 0.625 | 0.744 0.382 NS

The values are given as mean and Standard Deviation (SD). (NS): Non-Significant (p > 0.05), (*): Significant
Difference (p<0.05), (**): Highly Significant Difference (p < 0.01).
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Fig. 4. Alkaline (ALP) and acid phosphatase (ACP)
activity in serum (Units/L) between controls and
steroid groups. **ALP significantly less in steroid than
controls, P <0.01. While**ACP significantly higher in
steroid than controls, P < 0.01.
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Fig. 5: Microphotograph view for
the coronal portion of a steroidal
rat tooth treated orthodontically
at the compression site shows
alveolar bone crest (ABC),
cementum (C), and in between
principle fibers of periodontal
ligament (PDL). H& E, X200.
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Fig. 6: Microphotograph view for
the coronal portion of a steroidal
rat tooth treated orthodontically at
the tension site shows less no. of
activated osteoblast cells (OBI)
with minor apposition of alveolar
bone (AB). H& E. X200.

Fig. 7: Microphotograph view for the coronal portion of a steroidal rat tooth treated
orthodontically at the compression site shows alveolar boneresorption. Note: proliferation
of osteoclast cells (OCI) as multinucleated giant cells occupies Howship'slacunae. H& E, (A)
X200, (B) X400.
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Thevariation of facial soft tissuethicknessin Iragi adult
subjectswith different skeletal classes
(A compar ative cephalometric study)

Hiba M. Hussein Al-Chalabi, B.D.S., M.Sc. ©®

ABSTRACT

Background: The variation of facial soft tissue thickness is an important factor in facial reconstruction and
superimposition methods in forensic dentistry as well as for orthodontist and plastic surgeons because they provide
the basis for quantification and repeatability. The purpose of this study was to compare facial soft tissue thickness of
Iraqgi patients with different types of skeletal relations.

Materials and method: Lateral cephalometric study was conducted on 60 adult Iraqi patients with normal vertical
dimensions (diagnosed clinically and radiographically as SN-Mandibular Plane angle 28°-36°), aged 18-30 years,
classified according to skeletal sagittal relationship using ANB angle into three groups (each group consist of 10 male
and 10 female subjects): Class | group (ANB2-4°), Class Il group (ANB>4°) and Class lll group (ANB<2°). Cephalometric
analysis of soft tissue thickness was achieved by 10linearmeasurements using AutoCAD program 2007.

Results and Conclusions: This study showed that the facial soft tissue thickness measurements were significantly higher
in male than in female in almost all measured midline landmarks, in comparing the three skeletal relation groups,
Class Ill group show the highest readings when compared to Class | and Class Il, Class Il show the lowest results
among the three groups (except for the labiomental fold area and pogonion area), while Class | group lies between
the other two groups for all the measured values.

Key words: Facial soft tissue thickness, cephalometric study. (J Bagh Coll Dentistry 2012; 24(Sp. Issue 2):143-149).

INTRODUCTION

Facial soft tissue thickness is not only of
importance for plastic surgeons and orthodontists
in order to plan the treatment procedure, but also
for biologists to determine the facial appearance
of ancient  populations and  forensic
anthropologists for reliable identification of a
victim & In the forensic field, facial
reconstruction is a technique widely used in order
to determine the facia appearance of a victim
from skeletal remains .

Though the bony structure of the skull gives
some information about facial appearance, thisis
not enough when used aone. Facial harmony and
balance is determined by both the skeleton and the
soft tissue “; however, most of the visual impact
of the face is provided by the structure of the
overlying soft tissues and their relative
proportions ©. Discriminative information is not
provided about any single anatomic component of
the face (fat or muscle) nor do these soft tissue
depths give precise estimations of any
individual’s soft tissue thickness ©, despite this,
soft tissue depth measurements play a significant
role in both facial approximation and craniofacial
superimposition methods because they provide a
basis for quantification and thus, repeatability .

An evauation of the soft tissue structures
(nose, lips, and chin), besides the proportional
relationship between the facial structures
completes the hard tissue description .

(DAssistant lecturer, Department of Orthodontics, College of
Dentistry, University of Baghdad
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Knowledge of soft tissue depths pertaining to
the growth and development period is important
for dentistry and forensic anthropology ® 1t is
also well established that in order to determine
suitable tissue thicknesses, sex, age and ethnicity
of the individual should be known; during facial
reconstruction, plastic material should be placed
on the skull depending on the facial soft tissue
thickness at certain regions. Eye-sockets, forehead
and the nasal septum, which are different for each
individual, are precisely determined, and the face
isfinalized according to the age and the sex 9.

Welcker Y was the first to publish soft tissue
depth tables for any aﬁjplicalion, and then in,
Kollmann and Buchly 2 in 1898 were the first to
conduct facial approximations using soft tissue
depths, without knowing the facial %ogvearance of
the individua “. Later, Suzuki ™ compared
Japanese adults with European adults and reported
the racia differences with respect to sex. After
that, various authors have studied facial tissue
thickness in Caucasian adults Y, European 2,
European-American  ®©,  Japanese 7, and
African-American ®®; in  another  study,
Williamson et a. ®® emphasized the effects of
aging on facial soft tissue thickness.

Dumont © studied soft tissue thickness in
white children based only on types of dentd
occlusion, and Utsuno et al. 9, studied the facial
soft tissue thickness differences among the
occlusion classes in a relatively small sample of
Japanese females. Facial soft tissue thickness has
also been studied in the Turkish population ?*%%.
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For Iragi population, many studies evaluate the
facial soft tissue profile “**? Nevertheless, none
of the studies to date has evaluated facial soft
tissue thickness in Iragi population according to
the occlusion types as a direct measurement from
bony to soft tissue landmarks. The main purpose
of the present study is to determine the differences
between facial soft tissue measurements among
three skeletal relation typesin Iragi adults.

MATERIALSAND METHOD

Thesample
The sample was selected from a group of Iragi
patients attending the Orthodontic Department at
College of Dentistry, University of Baghdad and
from students of the same college. Out of 207
clinically and radiographically examined patients,
only 60 fit the selection criteria, all of the selected
cases have norma vertical facial height (SN-
Mandibular Plane Angle value 28°-36° measured
by AutoCAD program) then the sample was
divided into three groups with regard to the value
of ANB angle, each group consist of 10 male and
10 female subjects, Class | group for subjects with
ANB 2°-4°, Class Il group for subjects with ANB
angle > 4°, and Class |1l group for subjects with
ANB angle <2-.
The Selection criteria
1. Thesubjectsare Arabic Iraqgi in origin.
2. Adult patient (Age range 18-30 years).
3. No previous orthodontic treatment.
4. No severe craniofacial disorder, such as cleft
lip and /or palate.
5. No apparent trauma of the jaws and facial soft
tissue.
6. Full set of permanent dentition excluding the
third molar.
Theinstruments
Diagnostic set (mirrors, probes).
Kidney dish.
Cotton.
Sterilizer (Memmert, Germany).
Disinfectant agent (Hibitane 5%).
Millimeter graded vernier (Dentaurum, Order-
No. 042-751-00).
The Equipments
1 PM 2002 CC Proline Planmeca X-ray
machine (Finland) available in the Collage of
Dentistry a Baghdad University for laterd
Cephalometric radiograph.
2. Personal computer (IBM Lenovo B570e
Pentium V).
3. Flash ram.
4, AutoCAD programs version 2007.

ok wbhE
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Method

1. History: including the name, age, medical
history and dental history.

2. The intraora examination includes. Open
mouth examination to examine the maxillary
and mandibular teeth and Closed mouth
examination to measure the amount of anterior
over bite by using intraoral vernier when the
subject closing in centric occlusion.

3. Cephaometric analysis. Lateral cephaometric
radiographs were taken for the subjects, then
by specialized computer program (AutoCAD
version 2007) used on Pentium IV computer,
the problem of magnification of the lateral
cephalogram is corrected by multiplying the
readings by the magnification factor which is
obtained as a ratio between the real distance
measurement for a scale and the distance
measurement for the same scale from
radiographic image.

Skeleto-dental Cephalometric Landmarks:

The following landmarks were identified:

1. Point S (Sdla): the midpoint of the
hypophysial fossa ®.

2. Point N (Nasion): the most anterior point on
the nasofrontal suture in the median plane °.

3. Paint G (Glabella): the most prominent point
of the bony forehead in the median plane °.

4. Point Me (Menton): the lowest point on the
symphysia shadow of the mandible seen on a
lateral cephalograms .

5. Point Pog(Pogonion): most anterior point of
the bony chin in the median plane .

6. Point A (Subspinale): the deepest midline
point in the curved bony outline from the base
to the alveolar process of the maxilla ®®.

7. Point B (Supramentale): most anterior part of
the mandibular base, it is the most posterior
point in the outer contour of the mandibular
alveolar processin the median plane “°.

8. Point Pr (Prosthion): aveolar rim of the
maxilla; the lowest most anterior point on the
aveolar portion of the premaxilla in the
median plane between the upper centra
incisors %9,

9. Paint Id (Infradentale): alveolar rim of the
mandible; the highest most anterior point on
the aveolar process in the median Elane
between the mandibular central incisors .

10.Point U1: the most anteriorprominent point on
the crown of the most anterior maxillary
central incisor 7.

Soft Tissue Landmarks:

1. Point g: soft tissue glabella ®".

2. Point n: skin nasion %®.

3. Point sn: subnasale®®®.
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4, ggint Is. labralesuperius, border of upper lip
Point sto: Stomion, central point of the
interlabial gap “°.

Point li: labraleinferius, border of lower li
Point sm: submentale, labiomental fold ®©.
Pointpog: skin pogonion %,

Point me: soft tissue menton ")

o

(26)

©ooNO®

Cephalometric planes
1. Sdla-Nasion (SN) plane: it is the
gn)teroposterior extent of anterior crania base

2. Mandibular plane (MP): formed by a line
joining Gonion and Menton “®.

3. Nasion-Point A plane (N-A plane) .

4. Nasion-Point B plane (N-B plane) .

Cephalometric Angular measur ements

1. ANB angle: Differences between SNA and
SNB which represent anteroposterior position
of maxilla in relation to mandible; its normal
range from (2° -4°) %0,

2. SN-Mandibular plane angle (SN-MP angle):
to assess the vertical problem, its normal range
from (28° -36°) Y.

Cephalometric Linear measur ements

according to K urkcuogluet al. ®”: (Figure 1)

1. G-g: Linear distance from the most prominent
point on the frontal bone to the soft tissue
prominence on the forehead

2. N-n: Distance from point Nasion to soft tissue
nasion.

3. Rh:  Perpendicular distance from the
intersection of nasal bone and cartilage to soft
tissue.

4. A —sn: Distance between subnasde and A
point.

5. Pr-Is. Distance between the most prominent
point of the upper lip and Prosthion.

6. St-Ul: Distance between the most prominent
point of the upper incisor and stomion.

7. 1d-li: Distance between the most prominent
point of the lower lip and infradentale.

8. B-Im: Distance from point B to labiomenta
sulcus.

9. Pog-pog: The distance between bony pogonion
and soft tissue pogonion.

10.Me-me: The distance between bony Menton
and soft tissue menton.

Statistical Analysis

The data were subjected to computerized
Statistical analysis including Statistical Package
for Socia Sciences (SPSS) version 2006
computer program, the statistical analysisinclude;

Vol. 24(Sp. Issue 2), 2012

Thevariation of facial

. Descriptive Statistics
Mean value.
Standard deviation (SD).
. Inferential Statistics
Anaysis of variance test (ANOVA) to get
general comparison among the study groups.
LSD test for variables that show significant
differences among the study groups in
ANOVA test.
3. Independent
differences.
In the statistical evaluation, the following levels
of significance are used:

PN E>

N

Sample t-test for gender

Non-significant NS P>0.05
Significant * 0.05>P>0.01
Highly significant ** 0.01>P>0.001

Very highly significant *** P<0.001

Figure 1. Cephalometric facial soft tissue
thickness measurements

RESULTS

The descriptive satistics (including the
mean and the standard deviation) and the gender
differences of the fasial soft tissue thickness
measurements for the three skeletal classes were
shownin Table 1.

Table 2 show a comparism of fasial soft
tissue thickness measurements among the three
skeletal classes using ANOVA test, this
comparism reveals a datistically insignificant
difference of al the measured values among Class
| ,Class Il and Class Ill groups for the tota
sample and for male and female subjects except
for the subnasa area in the total sample and
female subjects and area of junction of upper and
lower lips in the total sample and male subjects,
aso the mae subjects show a significant
difference in the area of upper lip border.

Table 3 show a comparism between each
two skeletal classes for the meassurements that
show a significant differences in ANOVA test
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using LSD test which revedled a datistically
significant difference for the whole sample
between Class Il and Class Il groups in subnasal
area and area of upper and lower lips junction,
while Class | group show a non significant
difference with the other two groups; for mae
subjects the results show a significant difference
between Class | and Class Il groups, Class |1 and
Class I11 groups, while Class | and Class || groups
show a non significant difference between them,
the results also show a significant difference for
male subjects in the area of upper and lower lips
junction between each two compared groups,
finaly for female subjects, the results show a
significant difference between Class Il and Class
[11 groups for the subnasal area show, while Class
| group show a non signifact difference in
comparim with Class || and Class 11 respectively.

DISCUSSION

Soft tissue depth measurements play a
significant role both in facia approximation and
craniofacial superimposition methods because
they provide a basis for quantification and thus,
repeatability .

In most of the studies, facia soft tissue depth
values were reported as being greater in males
than in females ®15%82127)  this agrees with the
results of the present study as all the facial soft
tissue measurements appear higher in males than
in females of the same skeletal class for all the
three groups, this increase is dtatigticaly
significant for all measurements except for (out of
ten measurements for each group) three in Class |
(G-g, N-n, B-Im), five measurements in Class II
(G-g, St-U1, B-Im, Pog-pog, Me-me) and two
measurementsin Class 111 (B-Im, Pog-pog).

The facial soft tissue thickness showed a
different pattern when comparing the three study
groups with each other, as Class IIl group show
an increase in thickness over the other two
groups, Class Il group show a decrease, while
Class | group lies between Class Il and Class Il
groups, this is for the upper and middle facia
midline measurements from the forehead till the
border of the lower lip, at which the three groups
were nearly equal in thickness, while the
mandibular midline soft tissue thickness (B-Im,
Pog- pog) show an increase in Class Il group over
Class | and Class Il groups respectively, finaly
the mental area thickness (Me-me) show an
increase in Class 1l group, Class | group and the
lowest resultsin Class |1 group (Table 1).

The whole sample subjects showed a non-
significant difference when compared the soft
tissue thickness among the three skeletal classes
(Table 2) except for two measurements which are
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the subnasal area that showed a significant
incraese in Class |1l group over Class |l group,
with anon-significant increase over Class | group,
the other measurement that showed a significant
result is the area of junction between the upper
and the lower lips which showed an increase in
Class |11 group when compared to Class |l group
(Table 3) This difference could be due to retrusion
of the mandible in Class |l skeletal relation
holding the lower lip with it and decreasing the
between the upper and lower lip, in contrast to
Class Il relation which have a protruded
mandible and an increase area of contact of upper
and lower lips.

When comparing facial soft tisse thickness of
the male subjects among the three skeletal classes
(Table 2), the results show a non significant
difference in: Glabella, Nasion, the area of
junction between bone and nasal cartilage, the
subnasal area, lower lip border area, labiomenta
fold area, pogonion and menton area; only two
measurements show a statistically significant
difference among the groups which are the area of
upper lip border that show a significant increase
in Class |11 group over Class | and Class Il groups
(Table 3), this increase in thickness in Class Il
group might be attributed to the relative retrusion
of the maxillary bones while the soft tissue
affected by the protrusion of the nose and the
mandile leading to an increase in the distance
between the soft tissue and bony landmarks. The
other measurement that show a significant
difference among the groups for male subjects is
the area of junction between upper and lower lips,
as Class Il group show a significant increase
when compared to the other two groups, Class Il
show a significant decrease when compared to the
other two groups, while Class | group lies
between Class |1l and Class Il with a significant
difference among them aso (Table 3) thisis aso
can be attributed to the position of the mandible.

For female subjects, when comparing the soft
tissue thickness in the three study groups (Table
2), the results showed a non-significant difference
for all the measurements except for the subnasal
area which showed a significant increase in Class
111 group when compared to Class Il group, while
class | group showed a non-significant difference
with the other two groups (Table 3) this is
disagree with Kurkcuoglu et al. " as their results
showed asignificant increase in Class Il and Class
I11 groups overr Class | group in a Turkish
sample.

In conclusions, the results of this study showed
that the facial soft tissue thickness of Iragi normo-
divergent subjects is larger in males than in
females of the same skeletal class, and class ||
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skeletal relation show the thickest facial soft
tissue followed by class I, with the least thickness
inclass|l skeletal relationship.
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Table 1: Descriptive statistics and gender difference of facial soft tissue thickness measurements
of thethree skeletal classes groups

Descriptive statistics Gender
Variables Total Male Female differences
Mean | SD | Mean | SD | Mean | SD | t-test | p-value
G-g 6.09 |1.08| 630 |117| 589 |1.00| 0.84 | 0413 (NS
N-n 6.27 | 1.23| 655 | 137 | 598 | 1.06 | 1.04 | 0.313 (NS
= Rh 267 | 054 | 294 | 042 | 240 | 052 | 254 0.021*
@ A-sn 1549 | 1.75| 1663 | 1.28 | 14.36 | 1.40 | 3.78 | 0.001***
) Pr-Is 13.20 | 215 | 1447 | 1.76 | 11.92 | 1.74 | 3.26 | 0.004**
St-Ul 527 |197| 625 | 224 | 429 |100| 254 0.021*
Id-li 14.46 | 1.05| 15.13 | 0.89 | 13.80 | 0.76 | 3.60 | 0.002**
B-Im 1152 {124 1190 | 1.31 | 11.15 | 1.11 | 1.38 | 0.184 (N9
Pog-pog | 12.47 | 218 | 13.70 | 1.95| 11.24 | 1.70 | 3.00 | 0.008**
Me-me 817 1182 ] 910 |130| 7.24 | 183 ]| 262 0.017*
G-g 593 | 080 | 577 | 0.79| 6.08 | 0.81 | -0.86 | 0.402 (NS)
N-n 596 | 1.13| 6.49 | 117 | 542 | 0.83| 2.37 0.029*
Rh 263 | 053] 289 | 052 | 237 | 042 | 247 0.024*
- A-sn 1499 | 220 | 1649 | 1.91 | 1350 | 1.25 | 4.14 | 0.001***
% Pr-Is 1252 | 1.88 | 1386 | 1.46 | 11.18 | 1.14 | 460 | 0.000**
o St-Ul 426 | 096 | 432 | 120| 420 | 069 | 0.27 | 0.793(NS)
Id-li 1457 | 1.71 ]| 1539 | 140 | 13.74 | 1.65 | 2.40 0.028*
B-Im 1167 | 156 | 12.02 | 1.91 | 11.32 | 1.12 | 0.99 | 0.333 (N9
Pog-pog | 1261 | 1.35| 13.13 | 1.31 | 12.09 | 1.25 | 1.81 | 0.088 (NS)
Me-me 754 | 163 ] 809 |164| 699 | 151 | 155 | 0.138 (NS
G-g 6.15 | 083 ] 651 |0.72| 579 | 080 | 214 0.046*
N-n 6.34 | 1.26| 707 | 078| 561 |125| 3.14 | 0.006**
Rh 277 1068 | 327 | 050 | 228 | 043 | 4.76 | 0.000**
— A-sn 16.81 | 2.63 | 18.02 | 2.69 | 15.60 | 2.02 | 2.27 0.036*
7 Pr-Is 1425 | 2.63 | 1629 | 1.89 | 12.21 | 1.32 | 559 | 0.000***
g St-Ul 6.37 | 285| 853 | 184 | 421 |183| 528 | 0.000***
© Id-li 1458 | 1.97 | 16.09 | 1.19 | 13.08 | 1.31 | 5.37 | 0.000***
B-Im 11.38 {093 | 11.71 | 0.85 | 11.06 | 0.93 | 1.64 | 0.119 (NS
Pog-pog | 12.37 | 1.73 | 1290 | 1.27 | 11.84 | 2.02 | 141 | 0.176 (NS)
Me-me 810 | 096 | 871 | 0.78| 748 | 0.72| 367 | 0.002**

Table 2: A comparison of facial soft tissue thickness measur ements for males, femalesand total
sample among the three skeletal classes using ANOVA test
Variables Total Male Female
F-test | p-value | F-test p-value F-test | p-value
G-g 033 | 0.72(NS) | 1.74 | 0.195(N(NS) | 0.29 | 0.751 (NS)
N-n 058 | 0565(NS) | 0.79 | 0.464(NS) | 0.74 | 0.488(NS)

Rh 032 |0.725(NS) | 1.85 | 0.177(NS) | 0.19 | 0.826 (NS)
A-sn | 357 | 0034 | 171 | 0201(NS) | 443 | 0.022*
Pr-ls | 3.03 | 0.056(NS) | 5.42 0.01** 14 | 0.263(NS)
Si-UL | 516 | 0009"* | 1352 | 0.000°** | 0.01 | 0.987 (NS

Id-li 0.03 [ 0.969(NS) | 1.77 | 0.189(NS) | 0.97 | 0.393(NS)

BIm | 025 | 0.78(NS) | 012 | 089(NS) | 0.16 | 0.853(NS)
Pog-pog | 0.09 | 0.915(NS) | 0.71 | 0502(NS) | 0.67 | 0.522 (NS)
Meme | 1.04 | 0.361(NS) | 1.59 | 0.223(NS) | 0.29 | 0.749 (NS)
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Table 3: A comparison of facial soft tissue thickness measurementsfor males, females and total
sample between each two study groupsusing L SD test

Gender Total Male Female
Variables A-sn St-Ul Pr-Is St-Ul A-sn
% | [ 0.478 (NS) 0.13(NS) | 0.434 (N9 0.024* 0.234 (NS)
o 1 0.066 (NS) | 0.099 (NS 0.025* 0.009** 0.093 (NS)
3| I 0.478 (NS) 0.13(NS) | 0.434 (N9 0.024* 0.234 (NS)
o] 1 0.012* 0.002** 0.004** 0.000 *** 0.006**
g I I 0.066 (NS) | 0.099 (NS) 0.025* 0.009** 0.093 (NS)
I [ 0.002** 0.004** 0.000** 0.006** 0.012*
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Effect of protein energy malnutrition (PEM) on oral health
status of children aged 6 yearsold in Sammawa city

Shayma Abdullah Hanoon, B.D.S., M.Sc. @

ABSTRACT

Background: It has been realized that good nutrition is interdependent with good health, and the protein is the most
important nutrient because it regulates the key process within the body, so if any deficiencies in protein occur this will
lead to protein-energy malnutrition which is evaluated by using anthropometric measurements(height and weight).
When PEM begins it affects adversely various aspects of growth and increase the severity of oral problems later. It
has been reported that dental caries and enamel defect occur in malnourished children more than well nourished.
The aim of this study was to investigate the nutritional status of children by physical examination and its effect on
dental caries and enamel anomalies in relation to gender.

Materials and methods: This study was conducted among urban primary school children aged 6 years in sammawa
city which lies 300 Km south of Baghdad, were clinically evaluated to determine the prevalence of dental caries
and enamel anomalies in relation to protein energy malnutrition. The sample size composed of 300 children
distributed in primary schools which were randomly selected from different areas in sammawa city. The samples were
examined physically by anthropometric measurements (weight and height) and orally for dental caries and enamel
defects.

Results: The malnourished children with mild grade was the most prevalent grade in this study, males showed
malnutrition more than females within the same age group, dmfs and DMFS according to nutritional status indicators
were higher among malnourished children than well nourished group, the enamel opacities was higher in females
than in males regarding gender differences and according to nutritional status indicators was higher among well
nourished children than malnourished group in both primary and permanent dentition.

Conclusion: The prevalence of malnutrition was higher in boys than in girls, also the prevalence of dental caries was
higher in malnourished children when compared with well nourished children, while enamel opacities was present
only in well nourished children when compared with malnourished group, it was absent in malnourished children.

Key words: protein energy malnutrition; oral health; Sammawa city. (J Bagh Coll Dentistry 2012; 24(Sp. Issue 2):150-
155).

The mechanism whereby malnutrition during
tooth development can make teeth more
susceptible to dental caries may be due to its
effect on the 1- morphology of the teeth: few
animal studies have shown that the morphology of
the tooth can be influenced by nutritiona
imbalance of protein fat and carbohydrate ”  2-
the quality of dental hard tissues ©.

Reports on the positive relationships between
mal nutrition and primary and permanent dentition
cariesin middle areain Iraq are available ©% 9.

The developing human tooth, like other organ
in the body, is unaterable to sever nutritional
deprivation if the later occurs during the critical

INTRODUCTION

Protein is derived from the Greek word
meaning the first rank; it performs all the three
functions of the nutrients which are growth
maintenance, repair of body tissue and regulates
the key process within the body. Protein next to
the water is the most plentiful substances in the
body. It can be obtained from meat, fish, eggs,
milk, grain, vegetables and soybean 2.

Protein energy malnutrition occurs when there
are deficiencies in protein or energy foods or both
@3 The main clinical symptoms associated with
protein energy malnutrition are the failure of the
body to grow in height and weight .

There are various studies of assessment of
nutritional status of school children have been
carried out at various parts of the world, however,
most of these studies carried out in the middle east
which were used anthropometric
measurements(height and weight); in Iraq only
few studies about the effect on E)rotein energy
malnutrition on oral health status®®.

(DAssistant lecturer. College of Medicine, Almuthanna
University
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period of dental growth “®" if diet includes little
or non of essential amino acids during critical
period of active growth, permanent damage can
occurs Y.

Enamel hypoplasia is characterized by
hypoplastic grooves and/or pits in the enamel,
often horizontal or linear in appearance ™ A
study conducted in Saudi Arabia found that
enamel defect was higher amon% mal nourished
boys than well nourished groups ™.

On the other hand, in Iraq a study found that
the prevalence of enamel defect was higher
among well nourished children than underweight
children in Baghdad city .

The present work was carried out to study the
relationship between malnourishment and the
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development of dental caries and enamel
hypoplasia in children aged 6 years in Sammawa
city comparing them with well nourished children.

MATERIALSAND METHODS

Thesample

The study was conducted among urban
primary school children aged 6 years old from 1-
4-2010 to 15-5-2010. The sample size composed
of 300 children include (155) males and (145)
females aged 6 years old in Sammawa city in Irag.
The age was calculated according to the last
birthday and any child with dmfs=0 and with
systemic disease was excluded.

Materials

Plane dental mouth mirror no.4, dental probe
No0.00, tweezers, kidney dishes, cotton , gauze,
disinfectants, portable lamp for artificia
illumination, bathroom scale for weight records
and height measuring board.

Anthropometric measur ement

It represented by the measurements of height
and weight. The measurement of weight was done
by using bathroom scale for weight records
nearest to 0.1 kg. The child was weighted with
minimum clothes without touching anything with
500 gram was subtracted from the total weight to
compensate for underneath clothes ©. The scale
was checked against a known weight of 10 kg and
adjusted before starting the measurements and
after weighting every 20 children 19,

The measurements of height was done by
using the ordinary measuring tape fixed at the
wall and the child standing up after removing the
shoes with feet parallel to each other and pointed
forward and the back is straight in upright
position. The knee was straight and the head was
in position that Frankfort Plane (the line between
the lower border of the orbit and the upper margin
of the external auditory meatus) was horizontal ©.
Malnutrition classification

The value of nutritional indicators was
compared with the international reference values
because the Iragi standards were absent for
comparison. The degree of malnutrition was
counted according to Z-score as mild and
moderate and severs as the following

Mild (Z=-1.0 SD to -1.99 SD)

Moderate (Z=-2.0 SD t0 -2.99 SD)

Sever (Z=-3.0 SD and below)

The Z score=individua value-median of
reference  population/standard  deviation  of
reference population.

Calibrations

Inter-calibration and intra-calibration had been
done to ensure the consistent utilization of
diagnostic criteria for dental caries and enamel
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defect. Inter-calibration had been done with well
experiential examiner. The examinations were
done for 10 children who were examined twice
with 14 days time laps. These two calibrations
were assessing by using t-test. In both of them
there were no significant differences as shown in
tables 1 and 2.

Table 1: Intercalibration.

Data | No. | Mean-SD | Sig.
16.17 -7.45
dmfs | 10 17.99-732 N.S.
1.68-2.33
DMFS | 10 5 1.2.45 N.S.

Table 2: Intracalibration.

Data Mean -SD | Sig.
1% | 18.55-7.79
dmfs | 5 | 1720680 | NS
1% [ 223210
PMFS | om | 545282 | N5

Dental caries examination

Denta caries diagnosis was recorded
according to WHO classification. The
examination was started from the upper right first
molar to adjacent tooth till reach upper left first
molar and passing to the lower right first molar.
Examinations were done with al surfaces of al
teeth. A tooth was considered present in the
mouth when any part of it was visible or could be
touched with the tip of the tweezer without
displacing soft tissue, if the same space was
occupied by both primary and permanent tooth,
the permanent tooth status was recorded.
Alphabetic coding systems were used for
recording the status of primary teeth and
numerical coding system was used for permanent
teeth. The index used for dental caries
examination was dmfs’'DMFS index 2"
Enamel anomalies examination

The examination was performed under normal
natural day light. If there was any doubt about
presence of any abnormality as tooth surface with
single abnormality less than 1 mm was scored
normal. If more than 2/3 of the tooth surface
heavily restored or badly fractured was not
examined. Ten teeth were examined on the buccal
surfaces only, if any index teeth are missing, the
area was excluded, these teeth are for permanent:
upper left and right central and lateral incisors,
canines, first premolars and the lower left and
right first molar, while for primary teeth: upper
left and right central and lateral incisors, canines,
first molar and lower left and right second molar
12 Enamel hypoplasia was differentiated from
fluorosis, nonfluoride opacities are most
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commonly creamy-yellow to brown in color, well
demarcated, and on the smooth surfaces, aso
fluorosis is more symmetrical and more diffuse,
with white striations or (Patchas that do not have
well-defined marginst*>*©:

Vol. 24(Sp. Issue 2), 2012

Effect of protein energy

RESULTS

The result of mean height of boys 118.9cm
while for girls was 118.5cm and the weight was
21.34kg for males and 20.81kg for females with
no significant differences for both indicators
(table3d).

Table 3: Children height (cm) and weight (kg) by gender

Gender | No. | %

Height

Weight

Mean | SE

Mean SE

male | 145 | 48.3

1189

0.422 | 21.347 | 0.285

female | 155 | 51.7

1185

0.724 | 20.81 | 0.685

The prevalence of malnutrition was high
according to Z- score distribution. It showed that
the well nourished boys (80.6%, 79.4%) for both
height and weight indicators respectively was
lower than well nourished girls(99.3%, 98.6%),
therefore malnourishment was higher in boys than

girls with mild degree of malnutrition was the
most prevalent degree for both genders. The
percentage of malnutrition was 19.4%, 20.6% in
males and 0.7%, 1.4% in females for both height
and weight indicators respectively as shown in
table 4

Table 4: Distribution of children according to nutritional statusindicators

Normal Mild Moderate Severe
Indicator | Gender | above-1SD | ((1SDt0-1.99) | ((2SDt0-2.99) | (-3 SD and below)
No. % No. % No. % No. %
Weight Male | 123 | 794 26 16.8 6 3.8 0 0.0
Female | 143 | 98.6 2 14 0 0.0 0 0.0
Height Male | 125 | 80.6 15 9.7 14 9.1 1 0.6
Female | 144 | 99.3 1 0.7 0 0.0 0 0.0

Table 5 showed that the dmfs values according
to nutritional status showed highly significant
differences (P<0.01) between malnourished and

well nourished children with higher
mal nourished group.

dmfs in

Table5: Caries experience (mean and S.E. of dmfs) according to nutritional statusindicators

Indicator | Gender Well nourished Malnourished t-test
No. | Mean| SE | No. | Mean| SE | df. | t-value | p-value
weight Mae |123| 423 | 0523 | 32 | 2053 | 1.88 | 153 | 136 | P<0.01
Female | 143 | 359 | 0.675| 2 | 31.0 | 1.003 | 143 | 17.8 | P<0.01
height Mae |125| 3.69 | 0361 | 30 | 2386 | 1.629 | 153 | 186 | P<0.01
Female | 144 | 3.77 | 0685 | 1 32 00 |143| 228 | P<0.01

**P<0.01 High significant

The mean of DMFS was higher in
mal nourished children than well nourished in both
height and weight indicators, but the difference
was significant (P<0.05) in males, while for

females there was also higher DMFS values in
malnourished than well nourished children with
highly significant difference (P<0.01) in both
height and weight indicators as shown in table 6.

Table 6: Caries experience (mean and S.E. of DMFES) according to nutritional statusindicators

Indicator | Gender Well nourished Malnourished t-test
No. | Mean| SE | No. | Mean| SE | df. | t-value | p-value
Weight Male |123]/0541 /0091 | 32 | 237 | 0243|153 | 4.62 0.03
Female | 143 | 0507 | 0.084 | 2 4.0 00 |143| 12,6 | P<0.01
Height Male |125]|0.451|0.073| 30 | 2.866 | 0.192 | 153 | 3.99 0.02
Female | 144 | 0531 | 0.086 | 1 4 00 |143| 146 | P<0.01

*P<0.05 Significant **P<0.01 High significant
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The prevaence of enamel anomalies was
higher in girls than boys; it was 15.2% for girls
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and 10.3% for boys for the same age group (table
7).

Table 7: Prevalence of enamel anomalies accor ding to nutritional statusindicators

Indicator Gender Weéll nourished | Mal nourished
No. % No. %
. Mae | 16 | 103 0 0
weght o e | 22 | 152 0 0
Heiaht Mae | 16 | 103 0 0
9 Femae | 22 | 152 0 0

The values of enamel anomalies according to
nutritional status indicators were higher among
well nourished children than malnourished
children (it was absent in malnourished children)
asfollows:-

In primary teeth, the well nourished
children had higher means of
demarcated opacities than malnourished
children  with  highly  significant

differences (P<0.01) for both genders
and for both nutritional statusindicators.
In permanent teeth, it was higher enamel
anomalies in well nourished than
malnourished children for both genders
and both nutritional status indicators
with dtatigtically  highly  significant
differences (P<0.01) as shown in tables
8,9.

Table 8: Mean number of primary teeth with demar cated opacities according to nutritional
statusindicators

Indicator | Gender Well nourished Malnourished t-test
No. | Mean | SE | No. | Mean | SE | d.f. | t-value | p-value
Weight Mae | 123]0.139 | 0.033 | 32 0 0 | 153| 276 | P<0.01
Female | 143 | 0.176 | 0.038 | 2 0 0 | 143| 233 | P<0.01
Height Mae |125]0.137 | 0.031| 30 0 0 | 153| 282 | P<0.01
Female | 144 | 0.174 | 0.037 | 1 0 0 | 143]| 293 | P<0.01

*P<0.01 High significant

Table 9: Mean number of permanent teeth with demar cated opacities according to nutritional
statusindicators

Indicator | Gender Well nourished Malnourished t-test
No. | Mean | SE | No. | Mean | SE | d.f. | t-value | p-value
Weight Male | 123 | 0.327 | 0.082 | 32 0 0 |153| 25.6 | P<0.01
Female | 143 | 0.366 | 0.081 | 2 0 0 |143| 259 | P<0.01
Height Male | 125 | 0.322 | 0.076 | 30 0 0 |153| 243 | P<0.01
Female | 144 | 0.363 | 0.079 | 1 0 0 |143| 26.3 | P<0.01

*P<0.01 High significant
DISCUSSION mean Z-score, which summarize the entire

This study was designed to evaluate the
nutritional status in relation to oral health among
primary school children in Sammawa city in
urban areas only due to few numbers of schoolsin
rural areas and too far and difficult to be reached.
Malnutrition

In the present study, it was decided to use -
1SD as cut off point in order to include mild
malnutrition to have a significant effect on dental
health®?, also WHO used -2 cut off point to
calculate the prevaence of malnutrition in order
to give help and support for the children with
moderate and sever malnutrition. It would be
helpful to consider indices to describe the nature
of the problem; one of the indices is to use the

population status. The Z-score standard deviation
vaue  system, which expresses  the
anthropometrical value as a number of standard
deviation or Z-score below or above the reference
mean, their major advantage for population based
usesis that a group of Z-score can be subjected to
summary statistics *”.

The prevalence of malnutrition measured by
height for age, weight for age was found mostly in
the present to be higher among males than
females, this finding support the idea that boys are
more active than girls and may be because of the
work of the boysin order to earn income for their
families, so they need more quantity and quality
of food to carry higher energy requirement *®" By
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comparing the height and weight according to
gender differences, males were found to be taller
and heavier than femalesin all samples. Thisisin
line with idea that the boys were heavier and taller
than girls, thisis in agreement with previous Iraqi
studies in Al-Tammim governorate and the
middle region of Irag and in SulalmanlaC|ty
Dental caries

The dmfs, DMFS index is more sensitive
index for caries intensity since caries is measured
in term of surface rather than teeth. The sensitivity
of this index is at its height when radiographic
examination accompanies the clinical examination
19 However in this study, it was impossible to
have radiographic examination accompanying the
clinical examination because the examination of
children was done in their schools, so it may
expect underestimation of caries experience
because inability to detect interproximal lesion
clinically only. The mean of dmfs, DMFS in the
study was higher in females than in males, thisis
could be due to earlier teeth eruption pattern |n
females than in males of the same age group
aso ds, Ds represent the main component of
dmfs, DMFS index may be due to failure of
parents in realizing the importance of preserving
teeth and seeking dental treatment 2. It has been
found in the present study that the mean
dmfsDMFS was higher among malnourished
children than well nourished children which may
be attributed to delay shedding of primary teeth
and this lead to increase experience in primary
teeth in comparison to their normal counter part
children, and also could be attributed that the
amount of nutrient intake to be lower among
malnourished children than normal children and
this lead to increase tooth susceptibility to dental
caries through changing in tooth formation %2,
Enamel anomalies

The mean number of permanent teeth with
demarcated opacities was found to be higher
among females than males, it could be due to
earlier eruption of teeth among girls than boys %2,
aso lower nutrient intake of calcium and
phosphorus and iron among girls than boys which
was found have a higher influence for its
deficiency on enamel defect development ©. The
mean number of primary and permanent teeth
with demarcated opacities was found to be in the
present study to be lower among malnourished
children by both nutritional status
indicators(height and weight) than well nourished
children described by the same indicators, this
could be explained that plasma protein especially
abumin are much reduced in protein energy
malnutrition, the presence serum abumin inhibit
enamel crystal growth and it has been found that

Orthodontics, Pedodontics, and Preventive Dentistry154

Vol. 24(Sp. Issue 2), 2012

Effect of protein energy

protein fraction of enamel from patient with
hypocalcified amelogensis imperfect contain
albumin as one of the major constituent of the
protein fraction %2
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Evaluation of calcium and hydroxyl ions release from non-
setting calcium hydroxide paste and mineral trioxide
aggregate during apexification procedure

Sarah T. Abdul Qader B.D.S.Y
Zainab A.A. Al-Dahan B.D.S., M.Sc.®

ABSTRACT

Background: Several materials had been used as intracanal dressing to stimulate hard tissue formations during
apexification procedure. Recently, a single appointment technique by using mineral trioxide aggregate (MTA) has
been proposed as an alternative to the multiappointment calcium hydroxide apexification. The aim of this study was
to evaluate the release of calcium and hydroxyl ions from calcium hydroxide paste and MTA through three different
apical aperture sizes during pexification procedure.

Materials and Methods: The root canals of sixty extracted premolar teeth were instrumented to a master apical file
No. 100, 120, and 140 and filled with either calcium hydroxide paste or MTA. Calcium ions concentrations and pH
values of the surrounding media were measured at days 1, 3, 7, 14, 21, and 28 of the test period.

Results: Calcium ions concentrations and pH values of Ca(OH). were more than that of MTA at days 1, 3, and 7,
then the calcium ions concentrations of MTA increased with time and became more than that of Ca(OH). which
decreased with time. Ca*2 and OH! release from Ca (OH). paste and MTA increased with larger apical aperture size
at all time intervals.

Conclusions: MTA maintains a continuous calcium and hydroxyl ions release for longer time than that of Ca (OH)2

paste.

Keywords: Apexification, calcium hydroxide, MTA. (J Bagh Coll Dentistry 2012; 24(Sp. Issue 2):156-160).

INTRODUCTION

Apexification procedure had been historically
used to establish apical closure and avoid
surgery.This procedure requires the
chemomechanical debridement of the cana
followed by placement of an intracana
medicament to assist or stimulate apical healing
and formation of an apical barrier .

The most common material used in exification
is calcium hydroxide. Its mode of action is elieved
to be dependent on its ability to release calcium
ions and hydroxyl ions, which then diffuse into
surrounding tissue @ ®. Their concentrations
increase with larger apical aperture sizes .

Despite the clinical success of calcium
hydroxide apexification technique, the length of
treatment can be too difficult for the patient to
maintain  motivation in addition to the
unpredictability of apical closure. An aternative
for  multiappointment  calcium  hydroxide
procedure, a single-step technique using a new
material, which is minera trioxide aggregate
(MTA), had been introduced ©.

The mechanism of action of MTA has some
similarity with that of calcium hydroxide,
athough MTA does not have calcium hydroxide
in its composition but it has calcium oxide (CaO)
that could react with tissue fluid to form Ca(OH),
which dissociates into Ca? and OH%jons ¢,

(1) M.Sc student,Department of Pedodontic and Preventive
dentistry, College of Dentistry, Baghdad University.

(2)Professor, department of Pedodontic and Preventive dentistry,
College of Dentistry, Baghdad University.
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MATERIALSAND METHODS

Sixty freshly extracted human premolars with
single straight root canals and closed apices were
used in this study. The crown portion of each
tooth was removed at the cementoenamel junction
(CEJ) of the buccal surface by using a diamond
disk to permit ideal access to the root canal ©.
The working length was determined and
standardized to 14 mm length.

The roots were divided into 3 groups, 20 roots
for each, asfollow:

Group A: 20 root canals were instrumented
conventionally to the master apical file No. 100
until the tip of the master apical file extended
1mm beyond the apex to have 1mm aperture
size.Group B: 20 root canals were instrumented
conventionally to the master apical file No. 120
until the tip of the master apical file extended
1mm beyond the apex to have 1.2 mm aperture
size.

Group C: 20 root canas were instrumented
conventionally to the master apical file No. 140
until the tip of the master apical file extended
1mm beyond the apex to have 1.4 mm aperture
size.

At the cervical portion of each root, a cavity of
2mm depth and 1mm floor around the
circumference of the root canal was prepared to
receive the cervical seal “?. Two coats of clear
nail polish were applied to the entire external root
surface except the apical foramen, and allowed to
dry at room temperature Y. Each root was placed
in a polyethylene via containing 25 ml of
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synthetic tissue fluid (STF) and incubated at 37°C
for three days as a control period. After three
days, the Ca"? concentrations and pH values of the
surrounding media were measured using the
atomic absorption spectrophotometer (AAS) and
digital pH-meter respectively . The roots were
taken out of the STF, the cervical seals were
removed, and each group was subdivided into 2
subgroups (A1, A2), (B1, B2), and (C1, C2).

The canals of subgroups A1, B1, and C1 were
packed with calcium hydroxide paste 2 mm
shorter than the working length. A radiograph was
taken immediately to assess the quality of the
obturation and the extent of the filling material.
The canals of subgroups A2, B2, and C2 were
packed with 4mm apical plugs of MTA with the
aid of an endodontic messing gun. Roots were
radiographed to ensure that an adequate apica
obturation had been performed. Gutta-percha and
zinc oxide eugenol (ZOE) seder filled the canas
to the coronal ends of the apical plugs. The roots
were radiographed to determine if the root canals
were properly filled.

After replacing the cervical seals, the roots
were kept in the same solutions in which they
were immersed at the control period.

Calcium ions concentrations and pH values of
the surrounding STF media were measured at
days1, 3,7, 14, 21, and 28 of the test period.

RESULTS

Ca(OH), subgroups (A1, B1, C1) reveded an
increase in the release of calcium ions during the
initial test period until they reached their
maximum values followed by a decrease in Ca'™?
release with time. Subgroups C1 showed the
highest Ca™ concentrations in the surrounding
STF media, whereas subgroups B1 came next, and
subgroups  Alshowed the lowest Ca™
concentrations at al timeintervals (Table 1).

MTA subgroups (A2, B2, C2) reveded a
continuous  increase in  calcium  ions
concentrations throughout the test period until
they reached their maximum values at day 28.
Subgroups C2 showed the highest Ca'™
concentrations in the surrounding STF media,
whereas subgroups B2 came next, and subgroups
A2 showed the lowest Ca' concentrations at all
timeintervals (Table 2).

Ca(OH), subgroups (A1,B1,C1) revealed an
increase in the release of hydroxyl ions during the
initial test period until they reached their
maximum values at day 7 followed by a decrease
in hydroxyl ions release with time. Subgroups C1
showed the highest pH values in the surrounding
STF media, whereas subgroups B1 came next and
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subgroups A1 showed the lowest pH values at al
timeintervals (Table 3).

MTA subgroups (A2, B2,C2) reveded a
continuous increase in pH values throughout the
test period until they reached their maximum
values at day 28. Subgroups C2 showed the
highest pH values in the surrounding STF media,
whereas subgroups B2 came next and subgroups
A2 showed the lowest pH vaues at al time
intervals (Table 4).

DISCUSSION

Aperture sizes of induced open apices canals
were 1 mm, 1.2 mm, and 1.4 mm. This difference
in the diameter of the apertures reveaed
significant increase in the surface area and
circumference of the apical apertures 2.

STF was chosen to simulate the in vivo
conditions in which Ca (OH), paste and MTA
were used .

The control period of three days concerned
with the release of Ca'® and OH™ from roots
structure after placing them in the STF solution.
During this period, the maximum loss of Ca'? and
OH ™ from roots structure occurred .

The comparison of calcium ions release and
hydroxyl ions release from Ca(OH), paste and
MTA through the canal of the same aperture size
revealed that there was a delay of seven days in
the release of calcium ions and hydroxyl ions
from MTA as compared with Ca(OH), paste.
These results emphasize the fact that the Ca(OH),
paste dissociates directly into calcium and
hydroxyl ions, whereas calcium oxide (CaO)
which present within the composition of MTA
reacts with tissue fluid and gives Ca(OH), which
then can dissociate into calcium and hydroxyl
ions, this reaction between CaO and STF might
delay the Ca* concentrations and pH values
increase. After day 7, there was a continuous
increase in the release of calcium ions and
hydroxyl ions from MTA as compared with
Ca(OH), paste that had a decrease in its Ca™
concentrations and pH values with time. This can
be explained by the fact that Ca(OH), paste
undergoes disintegration over time, whereas the
composition of MTA gives an idea that there are
many sources of calcium ions other than CaO and
a mixture of high concentrations of akaline salts
like tricalcium dlicate, dicalcium silicate,
tricalcium aluminate, calcium sulfate dihydrate
that react with agueous medium and then give
calcium and hydroxyl ions. No previous study
was done compared the calcium and hydroxyl
ions release from Ca (OH), paste and MTA
through the canal of the same aperture size to
compare this result with it.
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Subgroups C showed the highest Ca™
concentrations and pH values at al time interval
followed by subgroups B, and then subgroups A.
This indicates that more Ca*? and OH™ diffused
from larger apical aperture size. This result isin
agreement with Murray et al. ™ who reported
that the dimension of the exposed sample surface
area was an important physical constraint to Ca'*?
and OH™ release from non-setting products,
whereas it was not an important physica

onstrai nt with setting products. Thisresult is aso

n agreement with Robert et al. “ who stated that
Ca and OH™ diffusion depended on both the
medicament and the size of the apical aperture in
which their release increase with increase aperture
size. This is because that the contact surface area
with STF in the canal of large aperture size was
greater than that in the canal of small aperture size
that led to increasein Ca™® and OH ™ release.

There were no significant differences in the
pH values among Ca(OH), subgroups or MTA
subgroups during the test period. This may be
attributed to the fact that the STF, in which the
roots were immersed, is a buffer solution which
has the ability to bind or release H** in solution,
thus keeping the pH of the solution relatively
constant despite the addition of considerable
quantities of acid or base. Therefore, the alkalinity
of Ca(OH), paste and MTA is controlled by
buffering action of tissue fluid to prevent it from
being rise above the accepted biological level.
From the results of this study, it can be stated that
"for apexification procedure, non-setting Ca(OH),
paste (Medical ™) is suitable for a considerable
period of time regarding the aperture size and
MTA (Pro Root MTA ™) is preferred to be an
option to the multiple calcium hydroxide
treatment because of a continuous calcium and
hydroxyl ions release regardless the aperture
size".
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Table 1: Thedifferencesin Ca'? concentrations within and among the Ca(OH), subgroups at all
timeintervals.

Sizes Al=1mm
n=10 B1=1.2 mm n=10 | C1=1.4 mm n=10 F-value | P-value | Sig.
Days | Mean | #SD Mean +SD Mean +SD
Control | 7.56 | 0.041 7.59 0.032 7.54 0.025 3.630 0.083 NS
1lday 7.65 | 0.033 7.83 0.029 8.32 0.032 | 11.934 0.004 | HS**
3day 8.22 | 0.068 8.53 0.023 9.82 0.049 27.93 0.000 | HS**
7day 8.84 | 0.044 9.52 0.027 9.66 0.035 14.56 0.000 | HS**
1l4day 9.10 | 0.216 9.31 0.048 9.48 0.052 2.998 0.083 NS
21day 8.88 | 0.042 8.95 0.029 9.00 0.072 2.999 0.088 NS
28day 843 | 0.140 8.51 0.052 8.60 0.319 1.740 0.194 NS
P-value | 0.001 0.001 0.001
Sig. | HS** HS * HS =

P>0.05 Non significant difference (NS)

**P<0.01 Highly significant difference (HS)

Table 2: Thedifferencesin Ca concentrationswithin and among MTA subgroups at all time intervals.
! A2=1mm
gazl;i n=10 B2=1.2mm n=10 | C2=1.4mm n=10 F-value | P-value | Sig.
Mean | #SD | Mean +SD Mean +SD
Control | 752 | 0.018 7.58 0.038 7.53 0.018 1.442 0172 | NS
lday 7.60 | 0.035| 7.63 0.022 7.64 0.029 | 3.000 0.083 | NS
3day 813 | 0.026 | 815 0.087 8.18 0.034 | 1.990 0156 | NS
7day 836 | 0.034| 838 0.026 8.41 0.035 | 3.002 0.083 | NS
l4day | 9.72 | 0034 | 9.75 0.044 9.78 0.093 | 2.250 0125 | NS
21day | 11.80 | 0.279 | 11.84 0.042 11.89 0.052 0.740 0487 | NS
28day | 14.37 | 0.090 | 1438 | 0.046 | 1440 | 0.249 | 0.090 0911 | NS
P-value | 0.001 0.001 0.001
Sig. HS * HS** HS *
P>0.05 Non significant difference (NS)
**P<0.01 Highly significant difference (HS)

Table 3: Thedifferencesin pH valueswithin and among the Ca(OH), subgroupsat all timeintervals.

Sizes Al=1mm _ _ _ _
n=10 B1=1.2 mmn=10 | C1=1.4 mm n=10 F-value | P-value | Sig.

Days | Mean | #SD | Mean +SD Mean +SD
Control | 7.35 | 0.005 7.36 0.005 7.36 0.005 1.170 0.324 NS
1day 740 | 0.011 743 0.014 7.44 0.028 3.721 0.078 NS
3day 7.48 | 0.007 7.58 0.020 7.70 0.015 3.800 0.099 NS
7day 7.68 | 0.008 7.78 0.013 7.90 0.020 3.912 0.090 NS
14day 7.65 | 0.043 7.72 0.020 7.81 0.029 3.879 0.090 NS
21day 760 | 0.014 7.69 0.010 7.78 0.020 3.853 0.090 NS
28day 7.59 | 0.004 7.65 0.017 7.73 0.024 3.834 0.090 NS
P-value | 0.001 0.001 0.001
Sig. HS** HS** HS**
P>0.05 Non significant difference (NS)
**P<0.01 Highly significant difference (HS)
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Table4: Thedifferencesin pH valueswithin and among the MTA subgroups at all time
intervals.

Sizes A2=1mm _ _ _ _
n=10 B2=1.2 mm n=10 | C2=1.4 mm n=10 F-value | P-value | Sig.

Days | Mean | £+SD Mean +SD Mean +SD
Control | 7.35 | 0.004 7.35 0.005 7.36 0.005 2.800 0.0780 | NS
1day 7.40 | 0.008 741 0.018 7.42 0.073 0.250 0.7790 | NS
3day 745 | 0.011 7.46 0.029 1.47 0.070 0.080 | 0.9200 | NS
7day 754 | 0.025 7.55 0.039 7.56 0.071 0.410 0.6650 | NS
14day 7.78 | 0.014 7.79 0.022 7.84 0.029 3.915 0.0800 | NS
21day 7.80 | 0.027 7.82 0.078 7.86 0.027 2.999 0.0788 | NS
28day 7.93 | 0.033 7.96 0.020 7.98 0.010 3.990 0.0820 | NS
P-value | 0.001 0.001 0.001
Sig. HS** HS** HS**
P>0.05 Non significant difference (NS)
**P<0.01 Highly significant difference (HS)

Orthodontics, Pedodontics, and Preventive Dentistry160



J Bagh College Dentistry Vol. 24(Sp. Issue 2), 2012 Evaluation of serum

Evaluation of serum anti-Cardiolipin antibody, hssCRP
and IL-6 levelsin chronic periodontitis as possible risk
factorsfor cardiovascular diseases

Batool H. Al-Ghurabei, B.Sc., M.Sc., Ph.D. @

ABSTRACT

Background: It has long been established that there is an association between cardiovascular disease and
periodontitis. Evidence shows periodontally infected patients may be at a higher risk of thrombotic accidents via
induced systemic inflammatory mediators’ production and increase in serum levels of autoantibodies such as anti-
cardiolipin antibody. The aim of the present study was to determine the presence of anti-cardiolipin antibody
(ACLA)-IgG and -IgM, and to investigate the systemic levels of inflammatory markers of cardiovascular diseases like
high sensitivity C-reactive protein (hs-CRP) and interleukin-6 (IL-6) in patients with chronic periodontitisin (CP) as well
as to examine the relationships between these mediators and clinical periodontal parameters.

Subjects and Methods: Blood samples were collected from 45 patients with CP (20 with sever periodontitis and 25
with moderate periodontitis) and from 30 healthy age matched individuals served as controls. Clinical periodontal
parameters used in this study were plaque index, gingival index, probing pocket depth, clinical attachment level
and bleeding on probing. The levels of serum ACLA-IgG, ACLA-IgM, hs-CRP and IL-6 were determined using enzyme-
linked immunosorbent assays.

Results: The current results revealed that serum levels of ACLA-IgG, hs-CRP and IL-6 were significantly higher in
patients group as compared to healthy control group (p<0.05, p<0.001), whereas the serum level ACLA-IgM was not
observed any significant differences between two groups (p>0.05). Concerning the comparison between two
patient groups, sever CP group showed significant elevation in serum levels of ACLA-IgG, hs-CRP and IL-6 (p<0.05,
p<0.001), while there is no differences in serum level of ACLA-IgM when compared to moderate CP patients group
(p>0.05). Furthermore, in regards to the correlation between serum ACLA-IgG, ACLA-IgM, hs-CRP and IL-6, and
clinical periodontal parameters, IL-6 level was showed significant positive correlation with clinical attachment level,
whereas hs-CRP was showed significant positive correlation with each of probing pocket depth, clinical attachment
level and bleeding on probing. Moreover; linear positive correlation was noticed between ACLA-IgG and clinical
attachment level. Conversely, ACLA-IgM level did not show any correlation with clinical parameters of periodontitis
(p>0.05).

Conclusion: Elevation in prothrombotic autoantibodies, ACLA-IgG and inflammatory mediators (hs-CRP and IL-6)
factors may increase inflammatory activity in atherosclerotic lesions and potentially increasing the risk for
cardiovascular events.

Key words: Chronic Periodontitis; Anticardiolipin; hs-CRP, IL-6. (J Bagh Coll Dentistry 2012; 24(Sp. Issue 2):161-165).

INTRODUCTION The periodontal pathogens Aggregatibacter
Periodontitis is a chronic infectious disease of actinomycetemcomitans  and  Porphyromonas
the supporting tissues of the teeth and it has been gingivalis have been shown in blo((gd a7r)1d biopsies
consistently  associated with cardiovascular from atherosclerotic plaques ™ 7. Severd
diseases (CVD). CVD is the broad term used to parameters of systemic inflammation have been
categorize any abnormal condition characterized identified, including CRP, IL-1 and IL-6,
by dysfunction of the heart and blood vessels 2. however; some authors suggest that increase in
According to the recent literature it is also these systemic markers of inflammation occurs
possible that the apparent association between together with increase in 5 m levels of auto-
these two disease groups is related more to the antibodies including ACLA ™. N
existence of common risk factors and common Cardiolipin IS a phospholipid

underlying physiologies and pathophysiologies ? (diphosphatidylglycerol) ~ found  in inner
3, Moreover; one explanation in this association is mitochondrial membrane primarily, but it isalso a

that periodontitis may also cause a prothrombotic minor constituent of mammalian membranes in
state. The prothrombotic state is a propensity of general. In diseases with mitochondridl dagal%e
blood to coagulate due to an abnormality in the cardiolipin can evoke an antibody response ™ .
coagulation and/or fibrinolysis system “ 9. The Antiphospholipid antibodies are a class of auto-
systemic dissemination of periodontal pathogens antibodies which have been found in 1-5% of
from periodontal lesions seems to be at least one sysematicaly  healthy  population.  These
cause for the systemic inflammation in antlbodle£ are also usualy detected in patlent_s
periodontitis and elevation of CVD risk markers. with systemic lupus erythematosus and anti-

phospholipids antibody syndrome, in addition %E)e
(DAssistant professor. Department of Basic Science, College of assoqated with adverse pregnanpy O_Utcomes :
Dentistry, University of Baghdad. The increased level of these antibodies has dso
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been observed in severa situations including
some infectious diseases, consequently infectious
diseases may have arole in production of ACLA,
it has aso been suggested that patients with
periodontitis might have a higher level of ACLA
in comparison with periodontally healthy people.
Thus, increased ACLA level might explain the
association of such systemic disorders as
prothrombotic accidents with periodontitis ™.

C-reactive protein is a plasma protein
synthesized by the liver and adipocytes, being
actually recognized as an important biomarker of
a wide spectrum of conditions such as systemic
inflammation, infections, neoplasias (Ilymphoma),
and immune-mediated rheumatic  disorders
including rheumatoid arthritis and vasculites 2 .
In addition, hs CRP measures cardiac and
cerebrovascular risk being of specia interest as
risk factor ™. Numerous cytokines have been
identified at sites of chronic inflammation such as
arthritis and periodontitis. One of these, IL-6 isan
important pro-inflammatory cytokine involved in
the regulation of host response to tissue injury and
infection. It is produced by avariety of cells, such
as monocytes, fibroblasts, osteoblasts and
vascular endothelial cells in response to
inflanmatory challenges ®¥. Moreover, it is
widely accepted that IL-6 induces CRP
production *®. Since elevated plasma levels of
IL-6 have been associated with unstable angina
and CVD, IL-6 is actudly related to other
cardiovascular risk factors . Due to the
potential association between periodontitis and
cardiovascular disease, the current work was
carried out to assess ACLA, hs-CRP and IL-6 as
possible risk factors for cardiovascular disease in
patients with CP, and to determine the
relationship of their elevated levels to the severity
of periodontal disease.

SUBJECTSAND METHODS

The present study included 45 patients (19
females and 26 males), with an mean of age
42.1+8.071 years, and ranged between (30-
55years), were from attendants seeking treatment
in the department of periodontics, College of
Dentistry, Baghdad University, during the
period between December 2010 till May 2011.
Diagnosis was made by specialized dentists
(single examiner conducted the periodonta
assessment in order to minimize the variation in
the data), all the cases had received no treatment
with no complain of other chronic or systemic
diseases.Compared with 30 age and sex-matched
apparently healthy individuals considered as
controls. Clinical periodontal parameters used in
this study were plague index (PI), gingival index
Basic Sciences
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(Gl), probing pocket depth (PPD), clinical
attachment level (CAL) and bleeding on probing
(BOP). CP patients were divided in to two groups
based on their clinical attachment loss (CAL), [25
moderate CP with CAL>2mm and 20 sever CP
with CAL>5mm].

Clinical attachment level is defined as the
distance from the cement enamel junction (CEJ)
to the location of the inserted probe tip. The
measurements were made at four surfaces of each
tooth.

Blood samples was collected from patients and
controls to estimated serum concentrations of
ACLA-IgG, ACLA-IgM, hsCRP and IL-6 by
using commercialy available enzyme-linked
immunosorbent assay (EL1SA) kits and performed
as recommended in leaflet with kits (ACLA-IgG
& IgM-AESKU. Diagnostic. Germany; hs-CRP-
Calbiotech, Inc. USA; IL-6-BioSource Europe
S.A. Company, Belgium). Statistical analysis was
assessed using P (Mann-Whitney-test), and
(Kruskal-Wallis-test). Statistical analysis. It was
assessed using P (Mann-Whitney-test), P
(Bonferroni-test) and  (Kruskal-Wallis-test).
Correlation among different parameters was
calculated by the spearman test and p values of

ES0.0land P<0.05 were considered significant

RESULTS

Forty five Iragi patients with CP (19 females
and 26 males) were recruited for the present
study; their mean age was 42.1+8.071 years
(range 30-55 vyears). Demographic results
demonstrated that (58%) of patients were males
and (42%) were femaes. The differences in
clinical periodontal parameters between patients
and healthy controls are summarized in table (1).

The current results revealed that mean serum
levels of ACLA-IgG, hs-CRP and median serum
level of IL-6 were significantly higher (p<0.05,
p<0.001) in patients group (8.22+7.27 iu/ml,
1.86+1.51 mg/dl and 5.2 pg/ml respectively) as
compared to healthy control group (6.11+3.83
iwml, 068+0.44 mg/d and 215 pg/ml
respectively), whereas the serum level ACLA-
IgM was not observed any significant differences
(p>0.05) between two groups as clearly shown in
table (2). Concerning the comparison between two
patient groups (sever and moderate CP), sever CP
group showed significant elevation (p<0.05,
p<0.001) in serum levels of ACLA-1gG, hs-CRP
and IL-6 (12.13+8.48 iu/ml, 2.531+1.69 mg/dl
and 6.5 pg/ml respectively), while there is no
significant differences (p>0.05) in serum level of
ACLA-IgM when compared to moderate CP
patients group, table (3). Furthermore, in regard to
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the correlation between serum  ACLA-IQG,
ACLA-IgM, hsCRP and IL-6, and clinical
periodontal parameters, linear positive correlation
was noticed between ACLA-IgG and CAL
(r=0.434, P=0.030). Conversely, ACLA-IgM level
did not show any correlation with clinical
parameters of periodontitis (p>0.05). Interestingly
hsCRP was showed significant positive
correlation with each of PPD, CAL and BOP
(r=0.389, P= 0.049; r=0.444, P=0.026; r=-0.579,
P=0.002 respectively), whereas IL-6 level was
revealed significant positive correlation with CAL
(r=0.466; P=0.019) as observed in table (4).

DISCUSSION

Periodontitis is very common and is regarded
as the second most common disease worldwide,
after dental decay. Over the past two decades,
there has been an increasing interest in the
possible link between dental disease, specifically
periodontal disease, and CVD . Inflammation
plays an important role in the pathogenesis of
atherosclerosis, and markers of low grade
inflammation have been consistently associated
with a higher risk of CVD. It has been observed
that people with periodontal disease are a a
greater risk of systemic diseases such as CVD 7).,

The present work is found increase in serum
levels of ACLA-IgG in CP patients when
compared to controls which is in accordance with
the observations of the previous researchers &2,
Schenkein et a ™, evaluated serum ACLA level
in patients with sever periodontitis, and suggested
that increase in systemic markers of vascular
endothelial inflammation occurs together with
increase in level of serum ACLA. Consistency
Faghihi and colleagues observed that the mean
serum ACLA level of patient group was
significantly higher than that of the control group
although all cases had a normal range of ACLA
9 "on the other hand, other study conducted by
Sumanth et al. *? denoted that serum ACLA-IgM
and I1gG levels were significantly higher in
patients with acute myocardia infarction
associated with CP than in patients with acute
myocardia infarction. In addition, they showed
significant alterations in concentrations of serum
ACLA-IgM and IgG levels after phase |
periodontal therapy. Interestingly, the present
study failed to show any significant differencesin
serum ACLA-IgM levels between patients and
control groups as well as between sever and
moderate CP, this result was at variance with
some other studies ®® 2V, who found significant
increase in serum ACLA-IgM level in sever CP
patients when compared to healthy individuals.
Correspondingly to our results Tirkoglu et a 2
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found a positive correlation between ACLA-IgG
levels and CAL, so they conclude that CP might
be associated with an increased level of serum
ACLA.

The possible explanation for the higher levels
of serum ACLA-IgG may be due to the fact that
since infectious diseases may induce the
production of ACLA, it can be suggested that
patients with periodontitis may show an increased
level of serum ACLA. This increase might
explain the presence of systemic disorders
including prothrombic accidents (such as stroke)
and fetal abortion in periodontitis patients .
Several inflammatory biomarkers have already
been validated as cardiovascular risk factors,
particularly CRP, an emerging and reliable
biomarker of the acute phase response to
infectious burdens and/or inflammation. In
addition, IL-6 may also be listed among factors
contributing to the association between chronic
infections and CVD, displaying pro-inflammatory
and pro-coagulant properties ¥,

Other important findings in this study were the
significant elevation of mean serum level of hs
CRP and median serum level of IL-6 in patients
with periodontitis, particularly in the subgroup of
patients with severe CP. These results are
comparable to other previous results reported by
Gani et al. ®, Fitzsimmons et al. ®®, and Haba et
al. ®”. More recent evidences, however, has
indicated that patients with severe periodontitis
have increased serum levels of CRP,
hyperfibrinogenemia, moderate leukocytosis, as
well as increased serum levels IL-6 when
compared with unaffected control populations .
In contrast, Ide and co-workers reported that there
were no statistically significant changes in the
levels of any of the aforementioned systemic
markers. They concluded that improvement in
periodontal health also did not influence the levels
of vascular markers ®. However, different results
in various studies may be due to the case
selection, the volume of inflammatory tissues, or
the methods used. Certainly, more studies taking
into account other variables are required in this
field.

Regarding the correlation between serum (hs-
CRP and IL-6) and clinical periodontal
parameters, hssCRP was showed significant
positive correlation with each of PPD, CAL and
BOP, whereas IL-6 level was revealed significant
positive correlation with CAL. The results
obtained from the present study were similar to
that reported by others investigators %229,

The elevated levels of CRP and IL-6 in
periodontitis patients may occur when bacteria
and bacteria products, such as
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lipopolysaccharide, as well as locally produced
pro-inflammatory cytokines enter the circulation.
CRP and IL-6 may contribute, in part, to the
observed associations between chronic infections
and CVD. CRP may activate complement in
damaged vessel walls whereas IL-6 has pro-
inflammatory properties and a pro-coagulant
effect. These properties may contribute to the
pathogenesis of coronary syndromes.
Furthermore, IL-6 stimulates the production of
CRP by hepatocytes.

Finally, Azarpazhooh and Tenenbaum
reported that several studies showed a weak but
stetistically significant association between CVD
and periodonta disease. Although the risk
estimates might be considered modest, the high
prevalence of both types of disease means that the
absolute numbers of those affected is quite high.
Hence, they reported that an individua with
periodontitis is at greater risk of either having or
developing CVD. In conclusion current results
suggest that elevation in  prothrombotic
autoantibodies, ACLA-IgG and inflammatory
mediators (hs-CRP and IL-6) factors may increase
inflammatory activity in atherosclerotic lesions
and potentially increasing the risk for
cardiovascular events in sever CP patients.

(30)
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Table 1: Demographic and Clinical | Parametersin Patients and healthy Control groups
Patients Healthy P Value
(n=45) Controal (n=30)
Demographic Parameters
Age Range 30-55 25-50
AgeMean + SD 42.1+8.071 36.6+5.567 0.14
Male 26 18 NS
Female 19 12
Clinical Parameters
Pl 1.455 0.613 P<0.001**
Gl 1.331 0.53 0.003*
PD 2.455 1.126 P<0.001**
AL 1.851 0 P<0.001**
BOP 28.62 4.766 P<0.001**

*P<0.05 Significant, **P<0.001 High significant

Table 2: Patients and healthy control differencesin serum concentration of ACLA-1gG, ACLA-
IgM, hssCRP and IL-6

Range Median Mean SD
patients Healthy | Pat. Heal. | Pat. Heal. | Pat. Heal. | P-Value
N=45 N=30 | N=45 N=30 | N=45 N=30 | N=45 N=30
ACLA-1gG 23.8 17.1 6.2 6 8.22 6.11 7.27 3.83 0.002*
ACLA-IgM 51.9 18.9 6.2 4.75 9.36 5.68 9.90 5.03 0.747 NS
hsCRP 6.2 2 12 0.6 1.86 0.68 151 0.44 | P<0.001**
IL-6 10.6 8.6 5.2 2.15 7.3 3.46 3.83 2.55 0.003*

Table 3: Sever CP and moderate CP differencesin serum concentration of ACLA-1gG, ACLA-
IgM, hs-CRP and IL-6

Range Median Mean SD
Sever Mode. | Sever Mode. | Sever Mode. | Sever Mode. | P (Value)
N=20 N=25 | N=20 N=25 | N=20 N=25 | N=20 N=25
ACLA-IgG 23.8 18 10.95 4.5 12.13 5.052 8.48 411 | P<0.001**
ACLA-IgM 51.9 189 7 5.8 13.39 6.152 12.87 4.93 0.276 NS
hs-CRP 6.2 3.1 29 0.9 2.531 1.324 1.69 111 0.005*
IL-6 8.4 6.6 6.5 3.4 5.545 3.304 2.96 2.32 0.049*

Table 4: Correlation between serum s concentration of ACLA-1gG, ACLA-IgM, hssCRP and IL-
6 and clinical periodontal parametersin CP cases

Clinical _PI Gl CAL PPD BOP
ParametersCorrelatlon _ P|r _ Pir _ Pir _ Pl r _ P
(Mann-Whitney) |(Mann-Whitney)|(Mann-Whitney)|(Mann-Whitney)|(Mann- Whitney)
ACLA-IgG| -0.054 0.797 | -0.239 | 0.257 | 0.434" | 0.030 | -0.072 | 0.731 | -0.306 | 0.137
ACLA-IgM| 0.000 0.998 | 0.142 | 0.498 | -0.149 | 0.479 | -0.114 | 0.588 | -0.126 | 0.548
hsCRP | 0.095 | 0.651 | -0.105 | 0.616 | 0.389" | 0.049 | 0.444" | 0.026 | -0.579 | 0.002
IL-6 0.288 0.162 | 0.004 | 0.983 | 0.466 | 0.019 | -0.087 | 0.680 | 0.124 | 0.556
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Antibacterial efficiency of chlorhexidine digluconate 0.2%
against oral p- hemolytic streptococci and oral
Staphylococcus aureus in immunocompromised patients

FirasH. Qanbar, B.D.S,, M. Sc. @
ABSTRACT

Background: The use of antimicrobial agents was advocated for a number of years using different compounds that
delivered through mouth rinses to control intra- and extra-oral disease in immunocompromised patients. The purpose
of this research is to find out and to compare between the antibacterial properties of 0.2% chlorhexidine digluconate
(CHX)on oral B- hemolytic streptococci and Staphylococcus aureus isolated from patient with renal failure.

Materials and methods: B- hemolytic streptococci and Staphylococcus aureus were isolated stimulated saliva
samples collected from patients receiving steroids therapy. These bacteria were purified and diagnosed according
to morphological characteristic, biochemical and antibiotic sucseptibility tests.

Results: Agar diffusion technique demonstrated that chlorexidine digluconate inhibited the growth of both types of
isolates, but the antibacterial effect against Staphyllococcus aureus was less than that against B- hemolytic
streptococci.

Conclusion: The use of CHX 0.2% as a mouth wash to remove those pathogens from the oral cavity to inhibit their
infections in immunocompromised patients is highly indicated.

Key words: Staphylococcus aureus, p- hemolytic streptococci, chlorexidine, immunocompromised. (J Bagh Coll
Dentistry 2012; 24(Sp. Issue 2):166-169).

INTRODUCTION The pathogenic staphylococci often hemolyze
The oral cavity is the most complex and the blood, coagulate plasma, and produce a variety of

most accessble microbial ecosystem of the ~ Exiracellular enzymes and toxins. Clumping
human body where the teeth, gingivae (gums), factor, fibronectin- binding protein, and collagen-

tongue, throat and buccal mucosa (cheeks) all b_inding protein bind specifically to fibrinogen,
provide different surfaces for microbial fibronectin, and collagen, respectively, and are
colonization®. instrumental in adhesion to tissues and foreign

The organisms present in the oral cavity are a bodies covered with the appropriate marix
mixture of commensals and pathogens, as many protein. Protein A binds to the Fc portion of
commensal bacteria can, under certain conditions immunoglobulins (1gG). It is assumed that *false”
be associated with human disease like in subjects binding of immunoglobulins by protein A

whose immune systems are not working prevents “correct”  binding of opsonizing
optimdly, i.e  immunocompromised, are antibodies, thus hindering  phagocytosis..

especially susceptible to infections by microbes Staphylococi rapidly develop resistance to many
that are commensal in healthy individuals. For antimicrobial agents, and  present  difficult
these reasons, commensals are nowadays often thergpeutic problems ™. o
referred to as opportunistic pathogens®. Saphylococcus aureus (S aureus) infection
Staphylococci are found in the sdiva of can result from direct contamination of a wound,
approximately 30% individuals, but they are eg, postoperative staphylococcal wound infection
considered transients rather than components or infection following trauma like chronic
of the resident oral microbiota and can play a osteomyelitis subsequent to an open fracture,
significant role in ora and respiratory tract meningitis following skull fracture. If S aureus
infections of a compromised host ©. The disseminates and bacteremia ensues, endocarditis,
staphylococci are gram-positive spherical cells, acute hematqgenogs osteomyelitis, meni ngitis, or
usually arranged in grapelike irregular clusters. pulmonary infection can result. The clinical
They grow readily on many types of media and presentations _r&eemble those seen Wlth_ other
ae active metabolically, fermenting bI_oontream infections. S_econdary Io_callzatlon
carbohydrates and producing pigments that vary within an organ or system is accompanied by the

from white to deep yellow. Some are members of symptoms and signs of organ dysfunction and
the normal flora of the skin and mucous intense focal suppuration ®.  Contact spread of

membranes of humans; others cause suppuration, staphylococcal infections has assumed  added

abscess formation, a variety of pyogenic importance in hospitals, where a large proportion
infections. and even’fatal septicemia ®. of the staff and patients carry antibiotic-resistant

(1) Specidistin ora microbiology. Ministry of hedth. Irag. St&phleCOCCi in the nosg or Or.] the skin; in
hospitals, the areas at highest risk for severe

staphylococcal infections are the newborn

Basic Sciences 166



J Bagh College Dentistry

nursery, intensive care units, operating rooms, and
cancer chemotherapy wards Massive
introduction of "epidemic" pathogenic S. aureus
into these areas may lead to serious clinical
disease. Personnel with active S aureus lesions
and carriers may have to be excluded from these
areas. In such individuas, the application of
topical antiseptics may diminish shedding of
dangerous organisms ©.

Streptococci are Gram-positive, non-motile,
catalase-negative, facultatively anaerobic cocci
that occur in chains or pairs. They are classified
based on their hemolytic capacity (o- , B-, y-
hemolysis) and the antigenicity of a carbohydrate
occurring in their cell walls (Lancefield antigen)
©®  B-hemolytic group A  streptococci
(Streptococcus pyogenes) cause infections of the
upper respiratory tract and invasive infections of
the skin and subcutaneous connective tissue.
Depending on the status of the immune defenses
and the genetic disposition, this may lead to
scarlet fever and severe infections such as
necrotizing fasciitis, sepsis, or septic shock.
Sequelae such as acute rheumatic fever and
glomerulonephritis have an  autoimmune
pathogenesis .

Streptococcal diseases can be classified as
either acute, invasive infections or sequelae to
them. Invasive infections occur as the pathogens
enter through traumas or microtraumas in the skin
or mucosa and cause invasive local or generalized
infections. The rare cases of severe septic
infection and necrotizing fasciitis occur in persons
with ahigh-risk MHC 11 alotype ™.

Although humans can be asymptomatic
nasopharyngeal or perinea  carriers  of
Sreptococcus  pyogenes, the organism should be
considered significant if it is detected by culture
or other means. The ultimate source of group A
streptococci  is a person harboring these
organisms. The individual may have a clinical or
subclinical infection or may be a carrier
distributing streptococci directly to other persons
via droplets from the respiratory tract or skin. The
nasal discharges of a person harboring
Streptococcus pyogenes are the most dangerous
source for spread of these organisms 2.
Resistance against streptococcal diseases is M
type-specific. Thus, a host who has recovered
from infection by one group A streptococca M
type is relatively immune to reinfection by the
same type but fully susceptible to infection by
another M type. Anti-M type-specific antibodies
can be demonstrated in a test that exploits the fact
that streptococci are rapidly killed after
phagocytosis. M  protein interferes  with
phagocytosis, but in the presence of type-specific
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antibody to M protein, streptococci are killed by
human leukocytes ™. Antibody to streptolysin O
develops following infection; it blocks hemolysis
by streptolysin O but does not indicate immunity.
High titers (>250 units) indicate recent or
repeated infections and are found more often in
rheumatic individuals than in those with
uncomplicated streptococcal infections ™.
Compromised hosts are people with one or
more defects in their body's natural defenses
against microbia invaders.  Consequently
immunocompromised people can become infected
with any pathogen able to infect
immunocompetent individuals they are much
more liable to suffer from severe and life-
threatening infections “*®. Modern medicine has
effective methods for treating many types of
cancers, is improving organ transplantation
techniques and has developed technology that
enables people with otherwise fatal diseases to
lead prolonged and productive lives but a
consequence of these achievements, however, is
an increasing number of compromised people
prone to infection .
Compromise can take a variety of forms, faling
into two main groups:
\Y4 Defects, accidental or intentional, in the
body's innate defense mechanisms
v Deficiencies in the adaptive immune
response.
These disorders of the immune system can be
further sub-classified as primary or secondary:
/] Primary immunodeficiency isinherited or
occurs by exposure in utero to environmental
factors or by other unknown mechanisms. It is
rare, and varies in severity depending upon the
type of defect.
10/] Secondary or acquired immunodeficiency
is due to an underlying disease state or occurs as a
result of treatment for a disease *©.
Immunodeficiency resultsin:
¢ drastic effects on the structure of the lymphoid
organs.
¢ gross reductions in the synthesis of complement
components
+sluggish chemotactic responses of phagocytes
+lowered concentrations of secretory and mucosal
IgA
¢ reduced affinity of JgG
¢ in particular, a serious deficit in T-cell number
leading to inadequate cell-mediated responses.
The use of antimicrobial agents to control
plague and oral disease has been advocated for a
number of years. Different compounds have been
delivered through mouth rinses or tooth pastes or
by topical application. Some chemical agents have
proven to be helpful against plague accumulation
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and thereby to some extent also against caries *”).
Chlorhexidine (CHX) is a broad-spectrum
antimicrobial agent whose effects are more potent
on gram-positive microorganisms than on gram-
negative microorganisms, and effective against
aerobes, anaerobes and against organism
associated with diseases of the oral cavity ®©.

Chlorhexidine disrupts cell membrane and
cell wall permeability of many Gram- positive and
Gram-negative bacteria and interferes with the
adherence of plague-forming bacteria, thus
reducing the rate of plague accumulation;
chlorhexidine can inhibit the adenosine
triphosphatase (ATPase) which is an important
enzyme that is linked to cytoplasmic membrane
and thus can inhibit the process of returning
potassium ions into cells in exchange for sodium
and hydrogen ions, also inhibits metabolic
enzymes such as  phosphoenolpyruvate
phosphotransferase 9.

MATERIALSAND METHODS

Stimulated saliva samples were collected
under standard conditions to obtain 20 microbial
samples from patients receiving steroid therapy
aged 21-23 years were selected to participate in
this study. Ten-fold seria dilutions were prepared
using sterile norma saline. Two dilutions were
selected and inoculated on blood Agar (B.A.)
plates which are incubated anaerobically by using
gas packs supplied in an anaerobic jar to isolate
group A streptococci; and mannitol salt agar
plates which are incubated aerobically for 24 hrs
at 37°C for the isolation of S. aureus. Colonial
morphology, cell morphology, biochemical
activities and antibiotic sucseptibility tests were
manipulated to diagnose the isolated bacteria
Species.

A single colony from each plate was
transferred to 10 ml sterile BHI-B and then
incubated for 24 hrs aerobicaly a 37C to
activate the inoculums. Agar diffusion technique
was applied to study the antimicrobial effects of
CHX against the isolates spreaded on Muller
Hinton Agar (MHA); wells of equal sizes and
depths were prepared in the agar using Kork
porer. Each well was filled with 50pl of 0.2%
CHX. Inhibition zones diameters were measured
using a scientific ruler; resistance of the isolates to
CHX was indicated when there were no zones of
inhibition.

RESULTS

On mannitol salt agar plates, smooth circular
golden yellow colonies appeared indicating (Fig.
1-A) from which colonies were subjected to
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catalase production test (+ ve) and tube coagulase
production test (+ ve) .

On blood agar plates, group A streptococci
colonies appeared as small, circular colonies
surrounded by clear zones of hemolysis  (Fig. 1-
B); bacitracin susceptibility test performed
(bacitracin  sensitive) to identify group A
streptococci (Streptococcus pyogenes)

Figurel: A: S. aureus colonies on mannitol
salt agar. B: Streptococcus pyogenes colonies
on blood agar

All the isolates were gram positive (Figure
2). The motility of all types of microbial cells was
examined under microscope by direct smear and
without staining; the isolates were non- motile.

Figure2: A: Gram stainsshowing S. aureus.
B:Gram stain showing streptococci.

Diameters of inhibition zones for CHX were
found to be indicator for the bacterial isolates
sensitivity. Figure 3 illustrates the mean diameters
of the inhibition zones in relation to CHX.
Student’'s t-test showed highly significant
differences among diameters of inhibition zones
produced by CHX in the inoculated MHA plates.
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Figure 3: Comparison between the mean
diameter s of inhibition zones of CHX in
relation to the isolates.

The comparison between the antibacteria

effect of CHX in relation to S aureus and
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Streptococcus pyogenes showed highly significant

difference using T-test analysis (Table 1).

Table 1: Student'st-test for the comparison
between the Effect of CHX on S. aureus and
Streptococcus pyogenes (in vitro)

SD. Sig
0.891 HS

P-value
P<0.01

t-test
40.867

HS: highly significant difference at level P<0.05.

From the results shown above, it is quite
obvious that CHX had exerted antimicrobia
action against S. aureus and  Streptococcus
pyogenes but was less effective against S. aureus
than Streptococcus pyogenes which could be due
to the hereditary contents or attraction ability or

the permeability of the cell wall of the
microorganisms.
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