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Objective: The aim of this study was to determine the effect of non
surgical periodontal treatment on GCF level of adrenomedullin and
interleukin 1 Beta in patients with moderate chronic periodontitis.
Subjects and Methods: A total of thirty subjects was included in this
study; 15 subjects with moderate chronic periodontitis (group 1) and 15
systemically healthy subjects with clinically healthy gingiva as a
control group (group Il). Periodontal parameters, including Plaque
index (PI), Gingival index (GIl), bleeding on probing (BOP),
Periodontal probing depth (PPD) and Clinical attachment level (CAL),
were recorded in all the sites from both groups. The first GCF samples
were collected from both groups (study and control) at the start of
study. Nonsurgical periodontal therapy was done to group I. The same
periodontal parameters were recorded again and the second GCF
samples were collected again after 4 weeks after phase | therapy from
group I. Levels of IL-1B and adrenomedullin in GCF were quantified
using ELISA.

Results: At baseline the level of IL-13 and ADM in gingival crevicular
fluid was significantly higher in chronic periodontitis patients than in
healthy subjects. The results of the present study, showed a significant
reduction in all clinical parameters (GI, PI, PPD, BOP and CAL) after
phase | periodontal therapy in chronic periodontitis group. Level of IL-
1B and ADM in gingival crevicular fluid were significantly decreased
after a phase | periodontal therapy in moderate chronic periodontitis
group when compared to their levels at baseline.

Conclusions: Scaling and root planing (SRP) is the mainstay of
treatment of periodontal diseases as SRP was effective in improving
clinical parameters in patients with chronic periodontitis. ADM could
be used as a potential diagnostic marker for periodontal disease in

gingival crevicular fluid.
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Introduction:-

Periodontitis is a group of inflammatory diseases that affect the connective tissue attachment and supporting bone
around the teeth whose initiation and progression depends primarily on the presence of virulent microorganisms
capable of causing disease.’t). However the interactions between the host defense mechanism and microbial
challenge are important factors for the susceptibility of the host to periodontitis, so periodontitis is considered to be a
multifactorial disease.

There are many cytokines, such as IL-1 and TNF-o, reported to have an important role in the inflammatory process.
IL-1 is one of the most important of these cytokines that stimulates bone resorption and inhibits bone formation.
This mediator also stimulates the prostaglandin synthesis and protease production.®

Interleukin-1p (IL-1B) is an important mediator of inflammatory response and is involved in cell proliferation,
differentiation, and apoptosis, and in the pathophysiology of periodontitis. Several studies reported a correlation
between the inflammatory status of periodontal disease and IL-1 8 levels in gingival tissues and gingival crevicular
fluid (GCF).®

Antimicrobial peptides including defensins, cathelicidin, and human neutrophil peptide (HNPs) participate in the
innate host response of organisms, and they are important contributors for maintaining the balance between health
and disease.?® The role of antimicrobial peptides activity is constantly exposure to a variety of microbial
pathogens.®

Adrenomedullin (ADM), is one of the important antimicrobial peptides having a role in the innate host defence.
ADM is constitutively expressed and secreted by oral epithelial cells. Epithelial cells secrete ADM when they are
exposed to various bacterial species and inflammatory cytokines.® Adrenomedullin shares its mechanism of
antimicrobial activity with other cationic antimicrobial peptides. Although exact mechanism is still not elucidated,
ADM is thought to promote intramembranous pore formation in bacterial cell membrane, resulting in stoppage of
bacterial critical intracellular processes and finally bacterial cell death.”

Patients and methods:-

A total of thirty subjects were enrolled in this study. Patients were chosen from those attending periodontal treatment
at the Department of Oral Medicine and Periodontology, Faculty of Dentistry, Mansoura University. Fifteen of them
were diagnosed as moderate chronic periodontitis patients determined by clinical and radiographic examination
according to American Academy of Periodontology to classification of periodontal diseases (1999). Fifteen healthy
subjects were selected as control group.

Subjects population :-

The selected patients were divided into two groups as follow

Group | (study group):15 patients suffering from moderate chronic periodontitis.

Group Il (control group):15 subjects were chosen as healthy subjects with no signs or symptoms of gingival or
periodontal disease.

The selected patients were free from any autoimmune or systemic diseases, and receiving no medications like
antibiotic and anti-inflammatory drugs which may affect microbial flora, immune system, or the inflammatory
response for at least the last 3 months. Furthering, none of them had periodontal treatment in the last six months.

Methods:-

At the first appointment periodontal parameters as well as GCF samples were taken for all participants. Then,
patients were treated once a week by scaling & root planning using ultrasonic scaler & hand instruments. Patients
were instructed to establish good oral hygiene in the form of daily teeth brushing and dental flossing. After 4 weeks
of treatment, periodontal parameters and the second GCF samples were taken.

Clinical Periodontal parameters:-

Gingival index (Gl), Plaque index (PI), Bleeding on Probing Index (BOP), Probing Pocket Depth (PPD) and Clinical
Attachment Loss (CAL) were measured at the beginning of the study to both groups & after four weeks of treatment
in study group.
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Collection of gingival crevicular fluid (GCF) sample:-

In both groups, GCF samples were collected at the initial visit and in group | after four weeks of treatment.
Clinically detected supra gingival plaque was removed carefully without touching the marginal gingiva to minimize
contamination of the paper strips by the plaque. The teeth were then gently washed with water, and the sites under
study were isolated with cotton rolls to prevent contamination with saliva and gently dried with an air syringe. One
sterile paper point was used for each collection site. GCF samples were collected from only 2 sites in each of the
diseased participants and the healthy controls. Paper point were carefully inserted into the gingival crevice until mild
resistance was felt and left there for 30 seconds. Following collection of GCF the paper point placed in eppendroffs
tube contain phosphate buffer saline and stored at — 80°C for later processing. Paper points for each participant were
pooled, (gnd the GCF was extracted and assayed for the levels of interleukin-1p (IL-1B) and Adrenomedullin
(ADM).

GCF IL1p and ADM analysis:-
The levels of IL1B and ADM were determined with the use of commercially available enzyme-linked immune
sorbent assay (ELISA) kit following the manufacturer instructions.

Result:-
Group | (6 males and 9 females). Group Il (2 males and 13 females)

Table (1) illustrates the difference between study and control groups as regard clinical and laboratory parameters
before treatment. Plague index showed a high statistically significant difference ( p < 0.001 ) between study group
and control group at base line with higher mean£SD plaque index in study group (2.37+0.26) than control group
(0.531+0.09). Gingival index showed a high statistically significant difference between studied groups (p < 0.001)
with higher mean gingival index in study group than control group (2.14+0.1& 0.27+0.08 respectively). Bleeding on
probing index illustrated a high statistically significant difference between studied groups (p < 0.001) with higher
mean in study group (0.92+0.08) than control group (0.19+0.07). Probing pocket depth illustrated a high statistically
significant difference between studied groups (p < 0.001) with higher mean in probing pocket depth in study group
(3.07£0.4) than control group (0.92+0.06). Interleukin-1p level (pg/ml) showed statistically significant higher mean
value in study group (33.32+3.96) than control group (21.32+2.23) at p < 0.001. Adrenomedullin level (pg/ml)
showed statistically significant higher mean value in study group (17.73+1.9) than control group (11.0£1.6) at p <
0.001.

Table (1):- Comparison between study and control groups in clinical and laboratory parameters before treatment.

PI 2.37+0.26 0.531+0.09 1=26.3 p<0.001**
Gl 2.1430.1 0.27+0.08 {=55.86 p<0.001**

BOP 0.92+0.08 0.19+0.07 {=27.49 p<0.001**

PPD 3.07+0.4 0.92+0.06 t=20.1 p<0.001**

IL-1B level (pg/ml) 33.32+3.96 21.32+2.23 t=10.2 p<0.001**
ADM level (pg/ml) 17.73+1.9 11.0+1.6 t=10.57 p<0.001**

Table (2) illustrate the change in clinical and laboratory indices after treatment in study groups. The mean and
standard deviation of plaque index at baseline was 2.37+0.26 and after four weeks of treatment became 0.66+0.14.
There was a highly statistically significant improvement between plaque index values at baseline and four weeks
after treatment (P < 0.001). The mean and standard deviation of gingival index at baseline was 2.14 + 0.1 and after
four weeks of treatment became 0.59 + 0.12. There was a statistically highly significant difference between gingival
index values at baseline and four weeks after treatment (P < 0.001). The mean and standard deviation value of
bleeding on probing index at baseline was 0.92+ 0.08 and after four weeks of treatment became 0.29+0.07. There
was a highly significant difference between bleeding on probing index values at baseline and four weeks after
treatment (P< 0.001). The mean and standard deviation of probing pocket depth at baseline was 3.07+0.4 and after
four weeks of treatment was 1.03+0.16. There was a statistically highly significant difference between probing
pocket depth values at baseline and 4 weeks after treatment (P< 0.001). Regarding the clinical attachment level at
baseline, the mean and standard deviation was 3.11+0.38 versus its values after four weeks of treatment 1.054+0.16.
There was a highly significant difference between clinical attachment level values at baseline and four weeks after
treatment (P < 0.001). The mean and standard deviation of IL-1p at baseline was 33.3243.96 and after four weeks of
treatment became 23.09+3.8. There was a high statistically significant decrease in the level of IL-1 in GCF
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between baseline and four weeks after treatment (p < 0.001. The mean and standard deviation of ADM at baseline
was 17.73+1.9 and after 4 weeks of treatment became 11.93+1.99. There was a high statistically significant

difference in the level of ADM in GCF between baseline and 4 weeks after treatment (p < 0.001).

Table (2):- Comparison of clinical and laboratory indices before and after treatment in study group.

Clinical &laboratory Before After Test of significance
indices Mean + SD Mean * SD

Pl 2.37+0.26 0.66+0.14 t=25.6
p<0.001**

Gl 2.14+0.1 0.59+0.12 t=55.2
p<0.001**

BOP 0.92+0.08 0.29+0.07 t=29.6
p<0.001**

PPD 3.07+0.4 1.03+£0.16 t=21.3
p<0.001**

CAL 3.11+0.38 1.054+0.16 t=22.5
p<0.001**

IL-1B level(pg/ml) 33.32+£3.96 23.09+3.8 t=31.4
p<0.001**

ADM level(pg/ml) 17.73+1.9 11.93+1.99 t=49.5
p<0.001**

In the correlation between Interleukin-1p level & clinical indices in study group before and after treatment, there
was no statistically significant correlation between Interleukin-13 & clinical indices (p>0.05). The correlation
between Adrenomedullin level & clinical indices in study group before and after treatment there found no
statistically significant correlation between Adrenomedullin level & clinical indices (p>0.05). In the Correlation
between laboratory & clinical indices in control group, there was no significant correlation between either ADM or
IL-1PB with tested clinical parameters either than PPD only which showed moderate positive correlation with ADM
(r=0.569, p=0.027), while IL-1B showed significant moderate negative correlation (r= -0.544, p =0.036) with
plaque index .

Discussion:-

The fundamental event in the transition from gingivitis to periodontitis is the loss of soft tissue attachment of the
tooth and subsequent loss of alveolar bone. Periodontitis is an inflammatory disease that leads to local elevation in
levels of pro-inflammatory cytokine which plays a vital role in the process of inflammation associated with the
destruction of the periodontium.®

The interaction of micro- organisms with the host immune system determines the course and severity of the
resulting disease. It is generally accepted that much of the periodontal tissue destruction observed in periodontitis is
host- mediated through release of proinflammatory cytokines by local tissues and immune cells in response to the
bacterial flora and its products/metabolites, especially lipopolysaccharides. Antimicrobial proteins and peptides
constitute a diverse class of host-defense molecules that act early to combat invasion and infection with bacteria and
other microorganisms.™® Antimicrobial peptides (e.g defensins, cathelicidin and adrenomedullin) are an important
part of the host innate immune response in gingival tissues."” They are important contributors for maintaining the
balance between the healthy and diseased conditions of the oral cavity.?

Gingival crevicular fluid as well as saliva represent a powerful vehicle, which contains various cellular and
biochemical arrays for observation of tissue and cell products and permits a degree of non-invasive accessibility to
the periodontium. *? Thus, the majority of new diagnostic tests for periodontal disease utilize these vehicles, *® and
evaluation of the different tissue and cell markers in gingival crevicular fluid as well as saliva is regarded as a useful
manner to determine a person’s risk for periodontal disease. )

As the adrenomedullin concentrations in gingival crevicular fluid is about 30-fold compared to saliva ,*® so in the

present study gingival crevicular fluid was selected to assess adrenomedullin level in chronic periodontitis patients
(moderate type). Gingival crevicular fluid samples were obtained from each subject by using absorbent filter paper
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point. The paper points were inserted into crevices or pockets until minimum resistance was felt for only 30
seconds."® Careful isolation and plaque removal was performed prior to gingival crevicular fluid collection to
prevent saliva or plaque contamination, and any filter paper contaminated with saliva, plaque or blood was discarded
to avoid false results in the gingival crevicular fluid analysis procedure.®”

Furthering, the present study was designed to evaluate if gingival crevicular fluid adrenomedullin could be
considered as potential marker of periodontal inflammation and / or destruction in cases of moderate chronic
periodontitis.

The evaluation of clinical parameters (GI, PlI, BOP, PPD and CAL) revealed significant differences, between
moderate chronic periodontitis patients at baseline and healthy subjects. These results were in accordance with
Ghodpage ™@; Lamster and Ahlo ®. They revealed statistically significant differences between chronic

periodontitis patients at baseline and healthy subjects regarding the same clinical parameters.

The clinical parameters (Gl, PI& BOP) in moderate chronic periodontitis patients decreased significantly after phase
| periodontal therapy versus their level at the baseline. These results were in agreement with Abdul Aziz et al where
they found significant reduction in P1, GI, and POB, after phase | periodontal therapy .?”

The significant intragroup differences in the form of the reported improvement of the measured clinical parameters
after phase | therapy reinforce the importance of SRP as a basic therapeutic modality for chronic periodontitis.
These results clarify the role played by scaling and root planning that eliminate the favorable environment for
colonization of periodontopathogen resulting in reduction of the inflammatory response induced by the bacterial
load and cessation of periodontal disease progression, manifested as reduction of probing pocket depth and a relative
gain of clinical attachment. %

Regarding interleukin-1f concentration in gingival crevicular fluid, the results of the present study have shown that,
there was a highly significant difference in the concentration of gingival crevicular IL-1B between the chronic
periodontitis patients and control group at baseline. These findings were consistent with the results of many studies.
They demonstrated that the concentration of interleukin-1 in gingival crevicular fluid was higher in patients with
periodontitis than in individuals with clinically healthy sites of periodontium. Furthermore, in the present study there
was a significant reduction in the level of intrleukin-1 B in gingival crevicular fluid between the baseline and after
four weeks of periodontal treatment. In agreement with the current data, other studies demonstrated a decrease in
gingival crevicular fluid levels of interleukin-1p after phase I therapy.®*?%

The noticed difference in IL-1p level among our studied groups (study and control) could be explained as IL-1 8
represent a kind of proinflammatory cytokine, which has a central role in regulating the immune system and is
responsible for a variety of immune responses. As the IL-1B can influence a large number of cells, such as
fibroblasts, chondroblasts, bone cells, neutrophils and lymphocytes, the periodontal destruction and periodontal
regeneration can be partially related to this cytokine.®®

Regarding the present study, adrenomedullin level in gingival crevicular fluid of moderate chronic periodontitis was
compared with control group, and it was found that the total adrenomedullin levels in gingival crevicular fluid was
significantly higher in moderate chronic periodontitis group at baseline. Lundy et al © supported our data. They
showed that, the total amount of gingival crevicular fluid adrenomedullin in periodontitis sites was higher than that
of healthy sites. Similarly, our data was supported by Oya et al. ® They demonstrated that patients with
periodontitis had a higher total amount of GCF adrenomedullin compared to healthy controls. Also, they added the
total amount of gingival crevicular fluid adrenomedullin was significantly higher in periodontitis groups than that of
the gingivitis group, and although not significant, there was a higher total amount of gingival crevicular fluid
adrenomedullin in the gingivitis group compared to that of the healthy group. Other studies have reported higher
adreno(zrr;egcg)ullin level in gingival crevicular fluid of chronic periodontitis patients as compared to periodontal
health.**"

The higher gingival crevicular fluid adrenomedullin levels in patient group could be due to the fact that it is
constitutively expressed and secreted by oral epithelial cells and its expression increased in response to live oral
bacteria, as lipopolysaccharide (LPS) is a potent stimulator of adrenomedullin secretion. ®®  Furthermore the
increase of gingival crevicular fluid adrenomedullin levels was more prominent in patients with periodontitis
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because of the presence of more severe inflammation and periodontal destruction and an increase of bacteria-
stimulated adrenomedullin production by epithelial cells to protect the host from the bacterial invasion.® %39
Moreover, adrenomedullin production is controlled by various humoral factors and physical factors and
inflammatory cytokines such as tumor necrosis factor TNF-a, TNF-B, interleukin IL-1a and IL-1p. 5)

In the study group, regarding the level of adrenomedullin in gingival crevicular fluid, a significant reduction was found after
phase | therapy in comparison to its level at baseline. To the best of our knowledge, no other studies in the literature
evaluated the effect of phase | periodontal therapy on the level of adrenomedullinin in crevicular fluid. Thus, the
present study was designed to evaluate the effect of phase | therapy on adrenomedullin level and searching for an
answer of this question that may serve partly in more understanding of the exact role played by adrenomedullin in
the pathogenesis of periodontal diseases. Since, this was the first study concerning this assessment of effect of
scaling and root planing on crevicular level of adrenomedullin. So, we cannot know how many studies will be in
agreement or disagreement with our results.

Conclusions:-

Scaling and root planing (SRP) is the mainstay of treatment of periodontal diseases as SRP was effective in
improving clinical parameters in patients with moderate chronic periodontitis. ADM in gingival crevicular fluid
could be used as a potential diagnostic marker for chronic periodontitis.
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