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Abstract:

Background: The purpose of the present study was to evaluate the level of prostaglandin E, in gingival
Crevicular fluid of patients with chronic periodontitis.

Material and Methods: Thirty patients diagnosed with chronic periodontitis in the periodontal department in
Khartoum Dental Teaching Hospital and sixty controls were enrolled in the study. GCF was collected using
paper strips (periostrip) inserted into the gingival sulcus for 30 seconds then put in a cryoviale tube in frozen
media and sent to the lab. Clinical examination is carried out using dental mirror and William's graduated
periodontal probe. Plaque index (PI), gingival index (GI), periodontal pocket depth (PPD), Recession (R),
clinical attachment loss (CAL), was recorded in the data sheets.

Results: Thirty case and sixty controls from both genders with age range 25-45 years were included in the
study. The results showed that highest mean concentrations of PGE, in GCF were obtained from the study
group; while the lowest concentrations were obtained from the control subjects with p value 0.001(statistically
significant). There was a relationship between the mean PGE, concentration in GCF and mean of the clinical
parameters (PI, Gl, PPD, R, CAL) with p value 0.009(statistically significant).

Conclusion: There was strong association between the PGE, in GCF levels and severity of chronic
periodontitis.
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. Introduction

Periodontal disease (PD) is an inflammatory process involving innate and adaptive immune responses
characterized by irreversible loss of connective tissue attachment and supporting alveolar bone. This change
may often lead to an esthetically and functionally compromised dentition (1). Periodontitis is a chronic
inflammatory disease involving interactions between bacterial products, host cells, and inflammatory mediators.
The inflammatory response results in destruction of the tissues and the alveolar bone supporting the teeth and
can ultimately lead to tooth loss. The most common periodontal disease is chronic periodontitis. (2)Chronic
periodontitis is a painless, slowly progressive disease characterized by inflammation of the gingiva and is
caused by microbial colonization of the periodontal tissues and results in pocket formation, destruction of
alveolar bone, mobility and exfoliation of teeth. (3) The disease is associated with variable microbial organisms;
Porphyromonas gingivalis (P. gingivalis), provetella intermedia (P. intermedia), capnocytophaga,
Aggregatobacteractinomycetemcomitans (A.a), Eikenella corrodens (E. corrodens), fusobacteriumnucleatum,
campylobacter rectus (C.rectus), and Treponema denticola. (4). Chronic periodontitis is either localized or
generalized. It is considered localized when less than 30% of the sites assessed in the mouth demonstrate
attachment loss and bone loss while generalized periodontitis is considered when 30% or more of the sites
assessed in the mouth demonstrate attachment loss and bone loss .(5) Chronic periodontitis may be classified
according to the severity of the disease into mild (slight), moderate and severe.(6) Factors which are associated
with increased risk of chronic periodontitis are either (local factors, systemic factors (diabetes) or environmental
factors (smoking, stress factors). Local factors are the main etiological causes of chronic periodontitis. There is
sufficient evidence that accumulation of plaque bioflim is necessary for the initiation and progression of
periodontal disease, studies showed that bacterial species colonizing the gingival pocket play variable roles in
the pathogenesis of this disease and may therefore poses different levels of risk for periodontal tissues loss (7).
Smokers have a significant higher risk of developing chronic periodontal disease (8) there is a dose effect
relationship between cigarette smoking and severity of the periodontal disease such that heavy smokers and
those with a longer history of smoking show more sever tissue loss than light smokers (9). Diabetes is a widely
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studied condition associated with periodontal disease; type 2 diabetes is the most prevalent type, which accounts
for 85 %-95% of the diabetic population. (10)

Numerous studies have shown a correlation between chronic periodontitis and diabetes; it is concluded
that these diseases may influence the progression and treatment response of each other. (11, 12). One of the
etiological factors of chronic periodontitis is stress; the relationship is simply due to the fact that individuals
under stress are less likely to maintain good oral hygiene. (13). Prostaglandins (PGs) are a group of lipid
compounds derived from Arachidonic acid (AA); a polyunsaturated fatty acid found in plasma membrane of
most cells. Arachidonic acid is metabolized by Cyclooxgenase 1 and 2 (COX -1 and COX-2) to generate a series
of related compounds called prostanoids, which includes prostaglandins (PGs), thromboxanes and prostacyclins
(14).Prostaglandins (PGs) are important mediators of inflammation particularly prostaglandin E, (PGE,), which
is a potent vasodilator and inducer of cytokines production by varies cells.PGE2 acts on fibroblast and osteoclast
to induce production of MMPS, which are important for tissue turnover and tissue destruction in gingivitis and
periodontitis (15). PGE, is produced via three different groups of enzymes; the first group of enzymes,
phospholipase A2, converts membrane lipids to Arachidonic acid. (16, 17) while the second group of
isoenzymes, Cyclooxgenase (COX1 and COX2) convert Arachidonic acid to prostaglandin H2 (49).The third
group is prostaglandin E synthases (PGE synthases) which catalyze the conversion of COX-derived
prostaglandin H2 to PGE2. (18, 19). PGE, is an important inflammatory mediator that is involved in all
processes leading to the cardinal signs of inflammation; i.e. redness, swelling and pain (20). Redness and edema
result from increased blood flow into the inflamed tissue through PGE, —mediated augmentation of arterial
dilation and increased microvascular permeability (21). Pain results from the action of PGE, on peripheral
sensory neurons and on central sites within the spinal cord and the brain (22). Fever is caused by PGE, released
by inflammatory mediators from endothelial cells lining the blood vessels of the hypothalamus (23).
Dysregulated PGE, synthesis or degradation has been associated with a wide range of pathological conditions.
PGE, play role in certain systemic diseases for example, rheumatoid arthritis (RA) ,osteoporosis and preterm-
low birth weight. (24).

PGE, play a key role in the progression of periodontal diseases; the endogenous PGE, production by
host cells stimulated by plaque — associated bacterial endotoxins which is an important pathogenic factor in
periodontal disease. (25). The levels of prostaglandin E, (PGE,) in gingival crevicular fluid (GCF) have been
reported to correlate positively with inflammation and impending tissue destruction. (26) This research is
undertaken to study the relationship between prostaglandin E, (PGE,) levels in the gingival crevicular fluid
(GCF) in Sudanese patients with chronic periodontitis.

Il.  Litreture Review

A case control study designed by Kumar et al, evaluated the gingival crevicular fluid (GCF)
prostaglandin E, (PGE,) levels. Samples were collected from 15 patients who were diagnosed with chronic
periodontitis and 10 healthy. Age ranged between 20 and 55 years from both sexes. The samples were classified
into groups; Group (1) healthy consist of 10 patients , Group (11) consist of 15 patients chronic periodontitis ,
Group (111) consist of 15 patients of Group (11) after treatment .PGE, levels were estimated in GCF samples by
using the enzyme linked immunosorbent assay (ELISA) kits were obtained from R and D systems CO ( USA) .
Highest mean PGE, levels in GCF were obtained for group (11) while the lowest levels were seen in Group (1)
and (111). (27). A cohort longitudinal study was designed by Preshow et al who monitored the gingival
crevicular fluid prostaglandin E, (GCF-PGE,) concentrations in patients with chronic periodontitis. Samples
were collected from 41 patients who were diagnosed with (moderate to severe chronic periodontitis). GCF
samples were collected from sites (with 5 — 8 mm pocket depth, and attachment loss); GCF-PGE, was estimated
by using enzyme linked immunosorbent assay (ELISA). Every 30 days for 150 days and assayed for PGE,. The
results showed a significant increase in GCF-PGE, concentrations observed over the course of the study, from
40.3 ng/ml to 83.1 ng/ml (28). Another case control designed by Zhou et al measured the prostaglandin E, levels
in gingival crevicular fluid and its relation to the depth of the pockets in patients with chronic periodontitis.
Samples were taken from 46 normal controls and 90 patients suffering from chronic periodontitis with
periodontal pockets with different depths measured by radioimmunoassay (RIA). The results demonstrated that
PGE, levels in GCF of the periodontal pockets in chronic periodontitis with different depth were higher than
controls. The PGE, levels increased with the increase in the depth of periodontal pockets, particularly when the
depth exceeds 6 mm. The study concluded that the PGE; levels are significantly related to the severity of bone
destruction in chronic periodontitis (29). Offenbacher et al to evaluated the level of gingival crevicular fluid
(GCF) prostaglandin E, (PGE,) in health, naturally occurring gingivitis and experimental gingivitis and
concluded that PGE; levels are low in health and non-detectable at many sites, while in naturally occurring
gingivitis there is modest rise in GCF-PGE, levels to about 32ng/ml, and a higher rise (about 53 ng/ml) is

detected in experimental gingivitis (30).
Rationale / Justification:
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1. Chronic periodontitis is the most common periodontal disease globally. PGE; is an important inflammatory
mediator because it is involved in all processes leading to all signs of inflammation.

2. PGE;is a potent vasodilator and inducer of cytokines production by various cells.

3. PGE; plays a key role in the progression of periodontal diseases.

4. PGE, has many biological functions, such as regulation of blood pressure, gastrointestinal integrity.

Objectives:
General objectives: To determine prostaglandin E, (PGE,) levels in the gingival crevicular fluid (GCF) of
patients with chronic periodontitis at Khartoum Dental Teaching Hospital.

Specific objectives:

1- To study the relationship between oral hygiene (health) gingival crevicular fluid and prostaglandin E,
levels.

2- To assess the relationship between gingival crevicular fluid, prostaglandin E, levels and chronic
periodontitis.

Subjects and methods:

Study Design:

Case Control Study conducted at the department of periodontology, Khartoum Dental Teaching Hospital
(KDTH), Khartoum, Sudan, during the period from 1/4 to 1/6/2016.

Study population:

Patients attending the department of periodontology from both sexes between 25-45 years age during the period
of the study.

Study Sample:

30 Patients for study group and 60 controls from both sexes. Sample code (A for chronic periodontitis, B for
controls).

Inclusion criteria:

All patients attending periodontal department in Khartoum Dental Teaching Hospital and agree to participate in
this study, and fulfill the following criteria:-

1 — Patients age 25-45 years old of both sexes.

2 — Patients diagnosed with chronic periodontitis.

3 —Don't have chronic medical problems that affect the pathogens of periodontal diseases i.e. diabetes, kidney or
liver problem etc.

Exclusion criteria:

1 — Pregnant females.

2 — Smokers.

3 — Patients who received periodontal treatment during the last three months.

4 — Patients using anti inflammatory or steroids drugs during the last three month (NSAIDs).

Methods:

Oral examination was performed using dental mirrors and William’s graduated periodontal probes. All
subjects were examined in day light, seated in dental chair. The teeth were dried with a piece of cotton before
examination. The following parameters were recorded: personal data, medical history; oral hygiene , PI ( plaque
index ) , Gl ( gingival index ), PPD ( periodontal pocket depth ) , CAL ( clinical attachment loss) , R ( recession
) on a special sheet ( Appendix 5).

Procedures:

The standard of the oral hygiene of all subjects was evaluated by Sinless and Loe plaque index (1964),
which is based on recording both soft debris and mineralized deposits. Each of the four surfaces of the tooth
(buccal, lingual, mesial and distal) is given scores from 0-3. The scores from the four areas of the tooth are
added and divided by four in order to calculate the plaque index for the tooth with the following scores and
criteria:

0 = No plaque.

1 = Afilm of plaque adhering to the free gingival margin and adjacent area of the tooth.

2 = moderate accumulation of soft deposits within the gingival pocket or the tooth and gingival margin which
can be seen within naked eye.
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3 = Abundance of soft matter within the gingival pocket and / or on the tooth and gingival margin.

Gingival Index by Loe H and Sillness J (1963) was used to assess gingival inflammation. The Gingival Index
System Scores Criteria is follows:-

0 = No inflammation

1 = Mild inflammation, no bleeding elicited on probing.

2 = Moderate inflammation, bleeding on probing.

3 = Sever inflammation, spontaneous bleeding.

Gingival Crevicular Fluid (GCF) was collected using paper strip (periostrip) inserted into the gingival sulcus for
30 second without touching the marginal gingiva; then the paper strip is removed from the sulcus and put in a
cryoviale tube in frozen media then transferred to the lab. Before collection of GCF, area was isolated from
saliva by cotton rolls and the supragingival plague removed without touching the marginal gingiva to avoid
bleeding.

PGE; level in GCF was measure by using the enzyme linked immunosorbent assay (ELISA).

INSTRUMENTS:
<> William’s graduated periodontal probe.
<> Dental mirror.

Ethical Consideration :

The aims, the objectives and methodology of the study, were explained to the participants. Those who
accepted to participate were asked to sign a consent form in Arabic (A ppendix 3).
Ethical approval was obtained from the ethical committees and concerned bodies at (KDTH), Sudan Medical
Specialization Board (SMSB), and the Federal Ministry of Health (FMOH).

Statistical analysis :

Statistical analysis was performed with (SPSS) Statistical Package for the Social Sciences (version 16)
by the help of a statistician. Subjects’ characteristics were summarized using simple descriptive statistics. Many
test used by statistician to analysis data ANOVA test, T- test and Cross ablation test.

PGE, Assay procedure:

The ELISA procedure was performed according to the instructions of the supplier (R&D System,
USA). Samples were diluted 3-fold in Calibrator Diluents RD5-56. 200ul of Calibrator Diluents RD5-56 was
added to the non-specific binding (NSB) wells .150 ul of Calibrator Diluents RD5-56 were added to the zero
standard (B0) well. 150 ul of standard, controls, and samples were added to the remaining wells. Then 50 ul of
the primary antibody solution were added to each well except NSB well. Plates were incubated for 1 hour at
room temperature on a microplate shaker. 50 ul of PGE, Conjugate was added to each well except NBS well
and the plates were covered with plate sealer.

Plates again incubated on the shaker for 2 hours, then washed 4 times before the addition of 200 ul of
substrate solution. Reactions were terminated by adding 100 ul well of stop solution. Plates were then read
immediately at 450 (VersaMaxmicroplate reader, Molecular Devices). Resulting Optical Density was obtained
by calculating the average between each two readings. PGE, concentration of samples was extrapolated from a
four parameter logistic standard curve constructed in Excel using the mean values obtained for the calibrators.
Laboratory work was done by technician under supervision of candidate.

1. Results
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Figure (1) The Distribution and percentage of sample age Group in both study and control Groups.
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Table (1): The Mean PGE, Concentration in GCF and Standard Deviation for Both Study and Control Groups
Group N Mean = SD DF
Study 30 3158-6+1852.8 29
Control 57 46.5+142.2 56
P. value 0.001 (statically significant)
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Figure (2) The distribution of PGE, concentration in GCF in study and control groups.
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Table (2) The Distribution of sample clinical parameters (Pl, Gl, PPD, R, CAL) According to mean and
standard deviation in study and control Group.

Clinical parameters Mean + SD

study Control
Pl 23+ 12 97+£1.2
Gl 25+ 14 95+1.2
PPD 17 £ 23 0
R 13 + 46 0
CAL 31+ 6.1 0

P.value 0.009 (statistically significant).

Table (3): Comparison between the Mean PGE, Concentration in GCF and Clinical Parameters in Both Study

and Control Groups.

Group PGE, Conc. | PI Gl PPD R CAL
Study 3158.6 2.23 2.48 1.72 1.23 3.08
Control 46.5 .97 .95 0 0 0

Figure (3) The Distribution of Study Group According to Severity of Chronic Periodontitis.

GSCP= Generalized severe chronic periodontitis.
LSCP= Localized severe chronic periodontitis.
GMCP= Generalized moderate chronic periodontitis.
LMCP= Localized moderate chronic periodontitis.
Table (4): The Relationship between the PGE, Concentration in GCF and Percentage of the Chronic

Periodontitis.

PGE Conc pg/ml Generalized Localized Generalized Localized Severe | Total
moderate moderate Severe chronic | chronic No(%)
chronic chronic Periodontitis Periodontitis
Periodontitis Periodontitis No(%) No(%)

No(%) No(%)

1000 — 2000 0(0) 2(3.3) 0(0) 0(0) 2(3.3)

2001 - 3000 3(10) 0(0) 2(6.7) 1(3.3) 6(20)

3001 - 4000 2(6.7) 2(10.1) 4(3.3) 2(6.7) 10(26.8)

4001 - 5000 0(0) 1(3.3) 1(3.3) 0(0) 2(6.6)

5001 — 6000 0(0) 0(0) 3(10) 3(10) 6(20)

6001 — 7000 0(0) 0(0) 2(6.7) 1(3.3) 3(10)

7001 — 8000 0(0) 0(0) 1(13.3) 0(0) 1(13.3)

Total No (%) 5(16.7) 5(16.7) 13(43.3) 7(23.3) 30(100)
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IV.  Discussion

In the present study the highest mean concentration of PGE, in GCF, obtained in chronic periodontitis
(study group) is 3158.6 (table 1) compared to control subjects with p value 0.001which is statistically
significant. This result agrees with the study done by Kumar et al (2013) in which the highest mean
concentration of PGE, in GCF was found in group Il (chronic periodontitis),while the lowest mean
concentrations was found in group I( health subjects) and group I11( group Il patients after treatment) with p
value 0.001. The results of the present study also agree with the longitudinal study done by Preshow et al (2002)
in which they monitored the PGE, levels in GCF (observed over the course of the study 150 days). They
concluded that there is a significant increase in the level of PGE, from 40.3 ng/ml to 83.1 ng/ml. the mean PGE,
Concentrations in GCF increases progressively from healthy to diseased gingival tissues. The results are also
similar to the results of the study done by Offenbacher et al (1993) who showed that the PGE; levels in GCF is
low in health and may be un detectable in many sites, while a modest rise in PGE, in the GCF levels is found in
naturally occurring gingivitis (32 ng/ml) and higher rise about (53ng/ml) in experimental gingivitis. (69). PGE,
in GCF concentrations has strong positive correlation with clinical parameters and pathogenesis of periodontal
disease. The present study showed that the highest mean concentration of PGE, in GCF is (3158.6) and the
highest clinical parameters were found in the study group, while the lowest mean concentration of PGE, in GCF
(46.5) and the lowest clinical parameters were found in the healthy subjects (Table 3). The mean of the clinical
parameters of the study group was Pl (2.23), Gl (2.48), PPD (1.72), R (1.23), and CAL (3.08) with p value
0.009(statistically significant). This is also evident in the study done by Kumar et al (2013) in which they found
that the highest mean concentration of PGE, in GCF was obtained in group Il (chronic periodontitis) , while the
lowest level in group | (health subject) and group Ill (patient after treatment) . The mean of the clinical
parameters of Group Il was P1 (0.704), Gl (0.816), PPD (0.826), and CAL (0.826).

The PGE, concentrations in GCF have strong correlations with clinical parameters and pathogenesis of
periodontal disease. The results are comparable with those of the present study. Most previous studies did not
compare the concentration of PGE, in GCF according to severity of chronic periodontitis (mild, moderate,
severe) or the distribution of the disease according to site (localized and generalized). But in the present study
(figure 3) shows the distribution of frequency and percentage of chronic periodontitis according to severity and
site. The highest percentage 43.3% of patients were diagnosed with generalized severe chronic periodontitis,
while the lowest percentages, 6.7% of patients were diagnosed with localized moderate chronic periodontitis.
This indicates that the PGE, in GCF increases with the severity of the disease. (Table 4) shows the relationship
between GCF PGE, concentrations (conc pg/ml) and the percentage of chronic periodontitis. The highest
concentration of PGE, in GCF ranged between (7001 -8000 pg/ml) and was found in patients diagnosed with
generalized severe chronic periodontitis with a percentage (13.3%),while 3.3% of patients diagnosed with
localized moderate chronic periodontitis have the lowest concentrations of PGE, in GCF which ranged between
(1000-2000 pg/ml) . the difference was statistically significant (P 0.001).

Strengths of the study:-

The present study is case control study .There is no long period of follow up for the patients. Most previous
studies did not compare the concentration of PGE, in GCF a corroding to severity of periodontal disease (Mild,
Moderate, Severe), or the distribution of the disease a corroding to site (Localized, Generalized).

Weakness of the study:-

All the participants in the study were collected from one hospital, which could lead to selection bias.

V.  Conclusion

The highest Mean PGE, concentration in GCF were obtained in chronic periodontitis patients (study
group), while the lowest concentrations were obtained in control subjects (health group) with P value 0.001
which is statistically significant. The relationship between the mean PGE, concentrations in GCF and the
clinical parameters (PI, GI, PPD, R, CAL) in patients with chronic periodontitis (Table 2) with p value 0.009
was statistically significant. There also a relationship between PGE, concentration in GCF and chronic
periodontitis (Table 4). The results of the present study indicate that PGE, in GCF shows dynamic changes
according to the severity of periodontal disease and concentration of PGE, and there is strong correlation with
inflammation and clinical parameters.

VI.  Recommendations
From the results of the present study the following may be recommended:
1-  Further prespective investigations are necessary to study the relationship between the PGE, in GCF and
other inflammatory mediators in patients with chronic periodontitis.
2- More research should be conducted in the mechanism by which PGE, causes destruction of periodontal
tissue in chronic periodontitis.
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The use of chair-side tests could help the dentist in determining the level of disease progression and guide

the dentist in patient’s treatment. It can be recommended as a routine investigation for patients with history
to develop severe periodontal disease.

4-  Studies are needed to find a substitute for NSAIDs in host modulation therapy, although it has a beneficial
effect in reduction of PGE..
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Appendix (1)

GCF prostaglandin E; level in patients with chronic periodontitis

Date Sheet :

Date...coeeieiiniiniiieiiniiiiiieiiniennens Case..cueveinnieiniieininennennes

Name....coovveiiiiiiiiiiiiiiiieieinennn N

Gender.......cccoivieiiiiiiiiiiiieinnnn Occupation.........c..cceueeeen.

Address....coeveieiniiniiiiiiineniinnne. Telephone.........cceueeneeene

Marital Status.......ccoeevveiieiinnn oee

Oral Hygiene :

Brushing.....cccocevvieiiniinicininnnnnes Dental Floss.......cccoeueeee
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PI
18 17 16 15 14 113 |12 11 |21 |22 |23 |24 25 26 27 28

48 47 46 45 | 44 |43 |42 |41 |31 |32 |33 |34 35 36 37 38

Gl
18 17 | 16 15 |14 |13 |12 |11 |21 (22 |23 |24 25 | 26 27 28

48 47 | 46 45 |44 143 |42 |41 |31 |32 |33 |34 35 |36 37 38

PPD
PPD
18 17 16 15 14 13 12 11 21 22 |23 24 25 26 27 28
48 47 46 4 44 4B 42 1 L 3z 33 34 ks 36 3T 38
R
18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 28
48 47 46 45 44 43 42 41 31 32 33 34 35 36 37 38
CAL
18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 28
48 47 46 45 44 43 42 41 31 32 33 34 35 36 37 38

DIAGNOSIS. . tiiiiiiiitiieeteetateneenseessensessenssonsene
Sample collection:-

Site 1:

Presence of Blood: Yes/ No

PPD:

Pl:

Gl:
R:
CAL:

Site 2:

Presence of Blood: Yes/ NO
PPD:

Pl:

Gl:
R:
CAL:
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Figure 1: Collection of GCF from health subject

Figure 2: Collection of GCF in chronic periodontitis patient

Figure 3: Periostrips

APER™

ollection Strips

CONTENTS:
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