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Abstract:

Background: Cement dust contains heavy metals like nickel, cobalt, lead and chromium, pollutants hazardous to the biotic
environment, with adverse impact for vegetation, human and animal health and ecosystems.

Objective: To investigate if long term exposure to cement dust can affect the periodontal health and affect the outcome of non-
surgical periodontal therapy.

Methods: A total of sixty subjects were included in this study. Forty patients with chronic periodontitis were grouped into; Group
| comprised of 20 patients with chronic periodontitis working in the Portland Cement Company and Group Il comprised of 20
patients with chronic periodontitis who does not work in cement factories nor live near any of them. Twenty healthy subjects
were included in this study as healthy control group (Group Ill). Clinical parameters including gingival index (Gl), plaque index
(PI), pocket depth (PD) and clinical attachment loss (CLA) were scored for all patients before and after periodontal therapy. All
patients received non-surgical periodontal therapy together with strict oral hygiene program for one month. Gingival crevicular
fluid (GCF) samples were collected from both groups at baseline and one month after periodontal therapy. Real time PCR (RT-
PCR) was used to analyze the GCF samples for detection and assessment of the levels of IL-18 and TNFa.

Results: The two studied groups responded well to non-surgical periodontal treatment and there was no significant difference
between Gl and Gl (P>0.05). The levels of TNFa was higher in Gl than in Gl before and after periodontal therapy (P<0.05).The
levels of IL-1B8 did not show any significant difference between the two groups at base line (P>0.05), but represented with a
highly significant difference between G1 and Gl after periodontal therapy (P<0.001). A significant positive correlation was found
between the levels of both IL-18 and TNFa and all the clinical parameters in Gl before and after periodontal therapy and in GlI
before periodontal therapy (P<0.05).

Conclusion: It seems that long term exposure to cement dust does not affect the clinical outcome of non-surgical periodontal
treatment but it affects the levels of the pro-inflammatory mediators leading to more periodontal tissue destruction.
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Introduction

Studies have shown that adverse
respiratory health effects were seen in people
exposed to cement dust, exemplified in
increased frequency of respiratory symptoms
and decreased ventilatory function and is most
commonly observed among cement workers
and could not be explained by age, body mass
index (BMI) or smoking, thus are likely to be
caused by exposure to cement dust. (9

Portland Cement is a mixture of Calcium
oxide (CaO) (62% - 66%), Silicon oxide (SiO2)
(19% - 22%), Aluminum tri-oxide (AL203) (4%-
8%), Ferric oxide (Fe203) (2% - 5%),
Magnesium oxide (MgO) (1% - 2%) also in
addition to Selenium, Thallium and other
impurities.® Cement dust also contains heavy
metals like nickel, cobalt, lead and chromium,
pollutants hazardous to the biotic environment
with adverse impact for vegetation, human and
animal health and ecosystems. ©

The population most exposed to cement
dust pollution includes workers and managers
in cement plants and factories, families of
workers and managers living in staff houses of
factories and other neighborhood habitations.
Children studying in the schools situated in
proximity to factories are particularly prone to
cement dust exposure. Cement dust irritates
skin, mucous membrane of the eyes and the
respiratory system. Its deposition in the
respiratory tract causes a basic reaction
leading to increased pH values that irritates the
exposed mucous membranes. ¥

Occupational cement dust exposure has
been associated with an increased risk of liver
abnormalities, pulmonary disorders and
carcinogenesis. Decreased antioxidant
capacity and increased plasma lipid
peroxidation have been posed as possible
causal mechanisms of disease. ® Chronic
exposure to Portland cement dust has been
reported to lead to a greater prevalence of
chronic respiratory symptoms and a reduction
of ventilatory capacity. The seriousness of
pulmonary function impairment and respiratory
disease has not been consistently associated
with the degree of exposure. ©

Inhalable dust concentrations in cement
production plants, especially during cleaning
tasks, are usually considerably higher than at
the construction site. (V) People at cement dust
zone area are usually badly affected by
respiratory problems; gastrointestinal diseases
etc. ® The observed acute respiratory health
effects among the workers are most likely due
to exposure to high concentrations of irritant
cement dust. The results also highlight the
usefulness of the questionnaire for health
surveillance of the acute respiratory health
effect. ®

The chromosomal damage was more
pronounced in the cement workers who are
also smokers when compared with the non-
smokers both in control and exposed groups. A
significant increase in the frequency of
chromosomal aberrations was also observed
with increase in age in both control and
exposed subjects. © There is good evidence
for cement dust exposure acting similarly to
tobacco, alcohol and asbestos as independent
risk factor for laryngeal carcinoma. 9

The main route of entry of cement dust
particles into the body is the respiratory tract
and/or the gastrointestinal tract by inhalation or
swallowing  respectively. Both  routes,
especially the respiratory tract, are exposed to
numerous potentially harmful substances in the
cement mill environment. Y Struzak and
Bozyk (2 observed the condition of the oral
mucosa in workers of cement plant, where
clinical examination demonstrated features of
mechanical trauma and oral mucosal
inflammation in all workers exposed to cement
dust.

Tuominen ®3 observed that the effect of
cement and stone dust on teeth, the tooth
surface loss was higher (72.2%) in exposed
workers than controls (48.4%). In both the
maxillae and the mandible, the amount of tooth
surface loss was greater in exposed workers
than in the controls and both anterior and
posterior teeth were affected. These findings
indicated that tooth surface loss caused by
work-related dust should be considered as an
occupational hazard.
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Bozyk and Owczarek 4 demonstrated that
the intensity of the periodontal disease was
greater in workers exposed to cement dust
than in that in controls and that a very high
incidence of deep periodontitis was noted in
young workers of the cement plant. Petersen
and Henmar ®® evaluated the oral health
condition of workers in the stone work industry
and described the prevalence and severity of
dental diseases, where they reported that
workers exposed to dust revealed a high
prevalence of decayed, missing and filled
surfaces (DMF), along with poor periodontal
conditions. They also reported cases of teeth
with severe gingivitis, calculus and pockets
deeper than 5 mm. The prevalence of dental
abrasion was 100% in particular and abrasions
were observed on the front teeth. However, the
severity of abrasions and the affection ratio
increased by exposure duration to dust.

Periodontitis represents a chronic oral
infection that leads to gingival inflammation,
destruction of tooth supporting tissues, namely
periodontal ligament and alveolar bone and
eventual exfoliation of teeth. The etiological
agents for periodontitis are the Gram negative,
anaerobic micro-organisms present within the
dental plaque. These micro-organisms produce
endotoxins in the form of lipopolysaccharides
(LPS) that are instrumental in generating a
host-mediated immune response. When LPS
gain access to the gingival tissue they
stimulate an inflammatory response
characterized by infiltration of neutrophils,
lymphocytes, macrophages and mast cells. 1
The net effect of this stimulation is the
production of Interleukin-1 a and B (IL-I a and
B), Tumor Necrosis Factor a (TNF- a), IL-6 (all
of which can stimulate bone resorption) and
matrix metalloproteinases (a group of calcium
& zinc dependent enzymes) which digest
collagen. Thus, it is this host-mediated immune
response that eventually leads to periodontal
tissue destruction. 7

The objective of this study was to explore if
long term exposure to cement dust can affect
the periodontal health and affect the outcome
of non-surgical periodontal therapy.

Methodology:

1. Subjects

This study was conducted on 60 adult
males suffering from moderate chronic
periodontitis, twenty of them were selected
from the workers of the Portland Cement
Company — Helwan — Cairo — Egypt with
minimum of 5 years working period in the
company. These subjects were grouped into
two groups. The selection and grouping of the
subjects was based on the classification of
periodontal disease by the international
workshop for classification of periodontal
diseases and conditions in 1999. ®® Group |
comprised of 20 patients suffering from chronic
periodontitis and working in the Portland
cement company, Group IlI, comprised of 20
patients suffering from chronic periodontitis
that did not work or even live near any cement
company. Twenty healthy volunteer subjects
not working in cement factories were also
included in the study as a control group
(Group III).

2. Inclusion Criteria:

1) Presence of at least 10 periodontal pockets
with  minimum depth of 5mm (for chronic
periodontitis patients), 2)Non-smokers, 3)No
history of antibiotic therapy during the
preceding 6 months, 4) Patients should be
systemically free and 5) Age of the patients
ranges from 27-51 years.

3. Informed Consent:

All patients were informed about the nature
and objectives of the study and their full signed
consent were obtained prior to inclusion into
the study. The study complied with the rules
set by the International Conference on
Harmonization of Good Clinical Practice
Guidelines, and the Declaration of Helsinki.

4. Clinical Parameters:

For each patient the following parameters
were recorded: Plaque Index (PI), 4® Gingival
index (Gl), ?® Probing pocket depth (PD),
Measuring the clinical loss of attachment (CLA)
and Radiographic Examination (periapical
radiographs) using long cone parallel
technique was taken for each patient to detect
the degree of bone loss.
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5. GCF samples collection and analysis

For each patient and control subject
Gingival Crevicular Fluid (GCF) samples were
collected. The samples were pooled from 3
periodontal sites with attachment loss 4mm or
more (in three different quadrants). The
sampling area was isolated with cotton rolls
and carefully cleaned supra-gingivally with
sterile cotton pellets. A sterile paper point was
inserted into the gingival crevice or pocket until
resistance was felt and the paper point was
allowed to remain in place for 30 seconds after
that the paper point was transferred to a vial
containing 100uL of distiled water and
vigorously mixed. The paper points were
removed and the samples were centrifuged
and washed twice with distilled water after that
the supernatant pellet was re-suspended in
0.4mL of distilled water and stored at —70°C for
PCR analysis.

6. Periodontal therapy

For each subject, full mouth supra and
subgingival scaling and root planning were
performed using ultrasonic scaler and
periodontal curettes. Debridement was
completed on three sessions over 10-days
period. As a maintenance program every
patient was instructed to use soft toothbrush
(Formula system) @ two times daily with
regular tooth paste @ and the use of
interdental tooth picks. ®  Patients were
instructed to use chlorhexidine mouthwash
(Hexitol) ® and antibiotic regimen in the form
of a combination of 500 mg Amoxicillin°and
250 mg metronidazole (Flagyl) ® 3 times/day
for 7 days. All patients of GI and GIlI were
followed up at 2 weeks interval. The sampling
procedures were repeated for each patient
one month after periodontal therapy.

7. Real Time-PCR (RT-PCR) analysis
A - RNA extraction
RNA was extracted by the use of
denaturing solution (solution D) formed of the
following reagents: -250g
Guanidiniumthiocyanate dissolved in 293 ml

Water, 17.6 ml of 0.75 M sodium citrate (pH
7), 26.4ml 10% sarcosyl and 0.36 ml of 2-
mercaptoethanol. Phenol water was saturated
at 4°C.The sample was defreezed to room
temperature and suspended in 1 ml of
solution D in disposable Eppendorf tube and
the following reagents was added: 0.1 ml of 2
M sodium acetate (pH4), 1 ml of water
saturated phenol and 0.2 ml of chloroform-
isoamayl alcohol mixture (49:1). Thorough
mixing was performed by inversion after the
addition of each reagent. The final suspension
was shaken vigorously for 10 Seconds and
cooled on ice for 15 minutes; then the
samples were centrifuged at 10000g (14000
R P M) for 20m at 4°C (in MIKRO 22 R
centrifuge). After centrifugation three phases
appeared in the tube; an aqueous phase
(containing RNA), phenol phase (containing
phenol) and the interphase (containing DNA,
proteins and other solid ingredients).

The aqueous phase was transferred to a
new fresh tube using micropepittors and
mixed with double volume of isopropanol and
placed at —20°C for One hour to precipitate
RNA. Sedimentation of RNA was performed
by centrifugation of the cooled aqueous
material for 20 minutes at 4°C. The
sedimented RNA pellet was again dissolved
in 0.3 ml of solution D and transferred into a
new 1.5 Eppendorf tube and recentrifuged for
10 minutes at 4°C to precipitate RNA pellet
again. The formed RNA pellet was suspended
in 75% ethanol and vacuum dried. The
sedimented pellet was dissolved in 500pl
H20. At this point the RNA preparation could
be used for PCR assay.

B - PCR Assay:

10x - PCR reaction buffer (Tris-HCI
100mM - KCI 500mM - MgCI2 15mM) The pH
of the buffer was adjusted to 8.3 (at 25°C) , the
Gel loading buffer ( 0.2 % Bromophenol blue -
0.2 % Xylene Cyanol-50%  Glycerol),
deoxynucleotide Tri- Phosphate mix (dNTP)
(A10mM from dATP, dCTP, dGTPanddTTP) ,
DNA polymerase (AmpliTaq).
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8. Primer Sequence:-

The specific primers were prepared
(Clinilab). ® The sequence of PCR primers
for IL-1B were
5'CTCAGGTGTCCTCGAAGAAATCAAAZ,
and 5'GCTT-TTTTGCTGTGAGTCCCG3' with
expected PCR product size of 194 bp.

The sequence of PCR primers for TNF-a
were 5’AGCACAGAAGCATGATCCG3 and
5" TTTGCTACGACGTGGGCTACY with
expected PCR product size of 286 bp. PCR
was carried out in a total volume of 50 pl,
containing 10 pl of solution DNA, Pre-mix
buffer (50mM KCI, 10mM Tris-HCI pH 8.4,
0.1%  Triton  X-100, 1.5mM  MgCI2,
deoxynucleoside  triphosphates, @ TagDNA
polymerase) and 20pmol/reaction of the PCR
primers. The temperature settings of the PCR
reaction for IL-1B were; denaturation at 94°C
for 3 min followed by 35 cycles of annealing at
94°C for 30 sec, extension at 54°C for 35 sec
and 72°C for 30 sec. The run was terminated
by final extension period at 72°C for 5 min.

The temperature settings of the PCR
reaction for TNF-a were denaturation at 940C
for 3 min followed by 35 cycles of annealing
at570C for 5 sec, extension at 72°C for 12 sec
and 88.5°C for 30 sec. The run was terminated
by final extension period at 72°C for 5 min
Amplification was performed in a PTC-100-60
thermocycler6. The PCR products were
digested with 5U of Tagl DNA polymerase at
65°C for 4 hours. 0.5 pL of DNA primers at the
same base position were included as a positive
control used in a separate micro centrifuge
tube. PCR performed without GCF sample
(distilled water only) was used as a negative
control.

The detection of the PCR product was
performed by using agarose gel
electrophoresis. 20 pL of sample (PCR
product) was loaded in each Well for
electrophoresis. The agarose gel containing
1.5% agarose and 0.5ug/ml ethidium bromide
with  0.5X Tris- acetate EDTA buffer.
Electrophoresis was conducted at 4Volt/cm?3 of
the gel (60-80Volt for the total gel piece) for 1-
1.5hrs. Running within the gel, a molecular

DNA size marker for matching of the position
of the base-pairs (bp) of the positive PCR
assays. The DNA was photographed under
312 nanometer (nm) Ultraviolet light
transilluminator.

After detection of the PCR product 5ul of
the positive samples was used for the
guantitative analysis of IL-1B and TNF-ain the
form of picogram/pl. Quantitation was carried
out by the use of the Bright-Glo™ Luciferase
assay system developed by Promega ) in TD-
20/20 — Luminometer. Luciferase is an enzyme
used for assessment of the quantity of marker
(in culture and serum), amplified DNA and
RNA by giving a luminescence signal that can
be counted by the use of Luminometer. The
temperature of the Bright-Glo reagent was
held to the room temperature which was near
the optimum temperature of luciferase. Then
100yl of Bright-Glo Luciferase was added to
5ul of the sample to be used in quantitation
and 5yl of luciferase assay buffer was added
to the tube. The mixture was left at room
temperature for 2 minutes then measured in
the luminometer. All data were tabulated and
used for statistical analysis using Statistical
Package for Software System (SPSS) version
11.

The clinical parameters (GI, Pl, PD and
CLA) were scored from each patient before
and after periodontal therapy. The mean
values of clinical parameters were computed
and evaluated before and after periodontal
therapy with paired t—test and levels at P<0.05
were considered significant. The frequency of
MRNA expression for IL-18 and TNF-a per
group, as well as differences from baseline to
one month after periodontal therapy was
evaluated by Chi-square test and levels at
p<0.05 were considered significant.
Differences in the mean levels of IL-1B and
TNFa mRNA expression from baseline to one
month after periodontal therapy was evaluated
by paired t — test. Perasons’ correlation
analysis was used to study the correlation
between clinical parameters and the mean
levels of IL-1B and TNFa at baseline and one
month after periodontal therapy. Levels at
P<0.05 were considered significant.
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Results:

The data and clinical parameters at baseline
as well as the changes in the clinical
parameters after conservative periodontal
therapy of the two studied patients groups are
summarized in tables 1 & 2. The data and
clinical parameters of the healthy control group
are summarized in table (3). Group | (chronic
periodontitis patients working in the cement
company) was comprised of 20 male patients,
with age range 27.5 — 49 years and the mean
age was 29.5 = 4.37 years. At baseline, the
mean Gl scores werel.51 + 0.21 and the mean
Pl scores werel.69 = 0.29. The mean PD
scores were5.73+0.55 with mean loss of
attachment of 6.92 + 0.60mm. One month after
periodontal therapy both Gl and Pl scores were
reduced below 1 (P<0.001) with 0.83mm
reduction in PD and 0.62mm gain in clinical
attachment (P<0.05). Table (1) Group I
(chronic periodontitis patients not working in
cement companies) was comprised of 20 male
patients with age range 39-51 years and a
mean age of 45.75 + 3.32 years. At baseline

the mean Gl scores werel.40 + 0.23 and the
mean Pl scores werel.43 + 0.24. The mean
pocket depths were 5.49 + 0.55mm and the
mean loss of clinical attachments were 6.51 +
1.45mm. After periodontal therapy, there was
obvious reduction in Pl and Gl scores
(P<0.001) and statistically significant reduction
in pocket depth (0.89mm) and gain in clinical
attachment (0.71mm) (P<0.05).Tables (2).

On comparing the response to
periodontal therapy there was a non-
significant difference between the two studied
patients groups (P>0.05) where the two
groups responded well to the non-surgical
treatment.

The healthy control group (Group Ill) was
comprised of 20 male subjects, with their ages
ranging from 23-45 years and the mean age
was 25.74 £ 5.23 years. The mean Gl and PI
scores were below 1 and the mean crevice
depth was 1.93 £ 0.75 with no loss of
attachment. Table (3).

Table (1): Changes in the mean scores of clinical parameters at baseline and after

periodontal therapy in group I.

Mean
Before therapy After therapy . P
difference t value

X£SD X+SD X+SD Value

Gl 1.51+0.21 0.72+0.21 0.79+0.26 9.7 <0.001
Pl 1.69+£0.29 0.76 + 0.23 0.93+0.33 13.60 <0.001
PD 5.73+0.55 4.9 +0.54 0.83+0.45 4.12 <0.05
CLA 6.92 + 0.60 6.3+0.62 0.62 + 0.52 3.59 <0.05

Fig (1): Changes in the clinical parameters from baseline to one month after periodontal

therapy in Gl.
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Table (2): Changes in the mean scores of clinical parameters at baseline and after
periodontal therapy in group II.
Before therapy After therapy X+ Mean difference t P
X+ SD SD X+ SD Value Value
Gl 1.40+0.23 0.64 +0.13 0.76 £ 0.16 12.8 <0.001
PI 1.43+0.24 0.69+0.15 0.74+0.14 9.65 <0.001
PD 5.49 + 0.55 4.6 £ 0.55 0.89+0.35 3.5 <0.05
CLA 6.51+1.45 58+1.4 0.71+ 0.22 3.76 <0.05

Fig (2): Changes in the clinical parameters from baseline to one month after periodontal

therapy in group Il
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Fig (3): Mean differences from baseline scores in the clinical parameters after non-surgical
periodontal therapy in the two studied patients groups (Group | & Group II).
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Table (3): The clinical parameters of the healthy control group (Group III).

Age Gl Pl Crevice depth CLA

Mean=SD 25.71+5.23 0.21+0.11 | 0.19:0.11 1.93+0.75 0.0
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The PCR assay results for IL-18 and TNFa therapy regarding the PCR results of TNFa (fig
in the studied groups | and Il before and after 5) there was a statistically significant
periodontal therapy as well as in the healthy difference between the studied two groups at
control group (Group Ill) was shown in table baseline (p<0.05) and a highly significant
(4) concerning the levels and frequency of difference after periodontal therapy (P<0.001).
detection of IL-1B (fig 4) at baseline there was The studied two patients groups reported a
a statistically non-significant difference statistically highly significant difference in the
between Gl and GlI (p>0.05) but there was a PCR assay results of the two markers with the
statistically  highly  significant difference healthy control group at baseline (P<0.001).
between the two groups after periodontal
Table (4): Levels of IL-18 and TNFa mRNA expression in both studied patient groups (Gl
and GIllI) and healthy control group (Glil).
Study IL-18 pg/uL TNFa pg/pL
groups Baseline After Therapy P Baseline After therapy P
Gl 131.35+54.23 115.45+67.12 >0.05 | 26.65+23.67 21.54+68.13 >0.05
Gl 126.45+76.16 73.17+61.25 <0.001| 17.78+11.04 6.71+2.34 <0.001
P >0.05 <0.001 _ <0.005 <0.001 .
Healthy
group 80.01+12.76 _ _ 3.20+1.39 _ _
(Group Il
P <0.001 _ _ <0.001 _ _

Fig (4): Gel electrophoresis for IL-18 mRNA

194 bp

a

Mt g _5_g_J _f 0 _H
-

Fig (4): (a) lanes 1, 3 and 9 stands for positive PCR results for patients from Gl at baseline, lanes 2
and 6 are positive PCR assay results for 2 patients from Gll at baseline, lanes 4, 5 and 7 healthy
subjects, lane 8 represents a negative PCR assay results for patient in Gl after periodontal therapy.
(b) Lanes 1 and 3 represent a positive PCR assay results for two patients from Gl after periodontal
therapy, lanes 2 and 4 represent a positive PCR assay results for two patients from Gl before
periodontal therapy. M lane is DNA size marker, B lane is a negative GllI controls.
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Fig (5): Gel electrophoresis for TNF-a mRNA
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Fig (5): (a) lanes 1and 13 stands for positive PCR results for healthy control subjects (Glll), lanes
2,4, 5 and 6 are positive PCR assay results for patients from Gl before periodontal therapy, lanes 3, 7
and 8 represents positive PCR results for patients from Gl after periodontal therapy, lanes 9, 10 and
12 represents a positive PCR assay results for patient in Gll before periodontal therapy, lane 11
represent a positive PCR assay results for patient from GlI after periodontal therapy. (b) lanes 1, 3, 5
and 6 represent a positive PCR assay results for patients from Gl before periodontal therapy, lanes 2
and 4 represents the positive PCR assay results for Gl patients after periodontal therapy. M lane is
DNA size marker, A lane is a positive control and B lane is a negative control,

Fig (6): Levels of IL-18 and TNFa mRNA expression in both studied patients groups (Gl and
Gll) and healthy control group (GllI).
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The correlation of the levels of mMRNA for IL-13
and TNFa with the clinical parameters in group
I (Cement workers with chronic periodontitis)
and group Il (non-cement workers) before and
after periodontal therapy are summarized in
tables (6&7). There was a significant
correlation between the levels of mRNA for IL-
18 and TNFa with the clinical parameters at
baseline and one month after periodontal
therapy in group | (P<0.05). Considering

group Il there was a significant correlation
between the levels of mRNA for IL-18 and
TNFa with all the clinical parameters before
periodontal therapy (P<0.05). Similarly
significant correlation was demonstrated with
the levels of TNFa one month after periodontal
therapy (P<0.05), but the levels of IL-18 mRNA
did not have any significant correlation with
any of the clinical parameters (P>0.05). Figs (7
& 8)

Table (5): Correlation Coefficient (r) between the mean levels of IL-18 mRNA and TNFa mRNA
with the scores of clinical parameters before and after periodontal treatment in group |.

349

Mean levels of IL-1 and Gl Pl PD CLA

Date TNF mRNA in Pg/uL X £SD X+SD X+SD X+ SD
151+ 0.21 1.69 £ 0.29 5.73+0.55 6.92+ 0.60

Before IL-1B 131.35+54.23 0.523 0.572 0.560 0.624

periodontal P value <0.01 <0.01 <0.01 <0.01

Therapy TNFa 26.65+23.67 0.730 0.534 0.875 0.715

P value <0.01 <0.01 <0.001 <0.01

After IL-1B 115.45+67.12 0.412 0.451 0.528 0.561

Periodontal P value <0.05 <0.05 <0.01 <0.01

Therapy TNFa 21.54+68.13 0.615 0.523 0.592 0.574

P value <0.01 <0.05 <0.01 <0.01

Fig (7) Correlation Coefficient (r) between the mean levels of IL-18 mRNA and TNFa mRNA
with the scores of clinical parameters before and after periodontal treatment in group |I.

A BABAGBATGBAB =Gl
1 0.7 | —e—pLI
09 [ ] 7‘/ 1 06
>0.8 > |—m—PD
807 | [ *lm 1058
20.6 -4 1048 |—a—cL
So5 (B |e . = A
g0.4 & T 0-36 Gl
<0.3 w8 x 1 0.2
) 4 <
0.2 & 101 —x— PI-1
0.1 :
0 0 %x—PD
IL-18 TNFa IL-18 TNFa

A: Correlation before periodontal therapy. B: Correlation after periodontal therapy
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Table (6): Correlation Coefficient (r) between the mean levels of IL-18 mRNA and TNFa mRNA
with the scores of clinical parameters before and after periodontal treatment in group Il

Mean levels of IL-1 and Gl PI PD CLA

TNF mRNA in Pg/uL X £SD X+SD X+SD X+SD

0.72+ 021 | 0.76 £0.23 | 49+0.54 | 6.3+0.62
Before IL-1B 126.45+76.16 0.412 0.451 0.528 0.561
periodontal P value <0.05 <0.05 <0.01 <0.01
therapy TNFa 17.78+11.04 0.615 0.523 0.592 0.574
P value <0.01 <0.05 <0.01 <0.01
After IL-1B 73.17+61.25 0.146 0.125 0.215 0.216
periodontal P value >0.05 >0.05 >0.05 >0.05
therapy TNFa 6.71+2.34 0.295 0.284 0.280 0.320
P value <0.05 <0.05 <0.05 <0.05

Fig (8): Correlation Coefficient (r) between the mean levels of IL-18 mRNA and TNFa mRNA
with the scores of clinical parameters before and after periodontal treatment in group |I.

A B ABADBAUBAB —=-Gl
0.8 0.8 PLI
0.7 +a " m 0.7 *
>
g 06 SRR 06 2 | —=PD
5 05 +§ . 05 & ——CLA
S 04 +* = X 04 2 Gl
® 03 . 2 03 *
g 02 B 02 & | =P
o8 ©
o 0.1 0.1 %— PD
0 0 CLA
IL-18  TNFa IL-13  TNFa

A: Correlation before periodontal therapy B: Correlation after periodontal therapy

Discussion

The objective of this study was to explore if
long term exposure to cement dust can affect
the periodontal health and affect the outcome
of non-surgical periodontal therapy. Various
factors such as environmental factors,
occupational factors, dietary factors, pathologic
factors and oral hygiene practices affect the
oral health of an individual. Lack of medical
health care facilities in the factory premises,
especially oral health care facilities, reflects the
factory employees’ poor health condition.

In the present study the treatment protocol
consisted of scaling and root planning in
conjunction with antibiotic combination of
amoxicillin and metronidazole. The goal of root
debridement was to remove microbiologically
contaminated cementum and to eliminate and
reduce the number of pathogenic bacteria in
the periodontal pocket below their disease

inducing levels. The rational for the use of
systemic antibiotics was to rapidly suppress
target microbial species and faster the
establishment of a host compatible microflora.
Metronidazole has a narrow spectrum and
works specifically on anaerobic
microorganisms associated with periodontal
diseases. Amoxicillin appears very effective
against most periodontal pathogens. @V Both
of the studied two patients groups responded
well to the non-surgical periodontal therapy in
conjunction with antibiotic combination this was
consistent with previous studies. ¢ 23

Wilton et al. ?* found that the mean level of
GCF IL-18 in chronic periodontitis was
34.16+29.45 pg/uL. Also Yavuzyilmaz et al. 2
found that the mean level of GCF IL-18 in
aggressive periodontitis was 38.45+13.99
pg/uL and the mean GCF TNFa was
3.20£1.39pg/pL. The levels detected by the
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two authors was different from those reported
in the present study, and this may be due to
the difference in techniques used because the
two authors used the ELISA technique while
we used PCR analysis in the present study as
it is considered to be more sensitive since it
counts the mRNA transcripts of the marker
present in the sample. The second explanation
for the difference between the two studies is
that the prolonged exposure to cement dust in
group | may have resulted in increased
expression of the pro inflammatory cytokines.

Bulut et al. ®® had assessed the levels of IL-
1B in diabetic patients with adult periodontitis
and in healthy controls. The levels reported by
the authors were almost consistent with the
levels reported by the present study. This may
give an indication that the effect of prolonged
exposure to cement dust has nearly the same
effect on the periodontium in diabetes mellitus
patients.

The present study showed that non-surgical
periodontal treatment did not affect the levels
of GCF IL-1B and TNFa in the cement workers
(group 1) although there was improvement in
the clinical conditions as reported by changes
in the scores and measurements of the clinical
parameters

Conclusion

It seems that long term exposure to cement
dust does not affect the clinical outcome of
non-surgical periodontal treatment, but it
affects the levels of the pro inflammatory
mediators which lead to more periodontal
tissue destruction.

Recommendations

Further researches are required to rule out
the underlying mechanism by which the
cement dust exposure can affect the levels of
the pro inflammatory cytokines in periodontal
tissues and in gingival crevicular fluid.
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