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The effect of carbonate apatite membrane gelatin application
on IL-1B level gingival crevicular fluid in chronic periodontitis
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ABSTRACT

Introduction: Apatite carbonate material plays an important role in bone tissue regeneration. The use of
this membrane is expected to achieve better treatment success than those without additional therapy.
The antimicrobial content in the apatite carbonate membrane can be used to support periodontal
treatment of chronic periodontitis after scaling and root planing. The purpose of this research was
to analyse the effect of carbonate apatite membrane gelatin application on the IL-18 level of the
gingival crevicular fluid in chronic periodontitis patients. Methods: This research was a double-blind,
randomised controlled trial method, with purposive sampling, and split-mouth design. The parameter
was the IL-1B level in the gingival crevicular fluid before and after scaling and root planing. Carbonate
apatite membrane gelatin was applied to the periodontal pocket on the test group after scaling and root
planing. Data were analysed by the Wilcoxon test with a p-value < 0.05. Results: The reduction of IL-18
level gingival crevicular fluid on day-0 and day-30 on both groups showed significant value (p < 0.001).
However, it showed no significant differences statistically, between the test group and the control group.
Conclusion: Carbonate apatite membrane gelatin application might reduce the IL-18B level of the gingival
crevicular fluid, but not showing a better reduction from the control group.
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INTRODUCTION periodontal tissue damage. Other factors, such as

lifestyle, environment, and genetic factors, also
Chronic periodontitis is a chronic inflammation affecting the damage. Periodontitis always begins
that affects the tooth-supporting tissues resulting with gingivitis, progressing to the tooth supporting
in loss of attachment, bone damage, even the tissues, which are characterised by gingival
tooth loss. Periodontitis has multifactorial inflammation, periodontal pocket deepening,
aetiology, not only bacteria that can cause periodontal ligament and alveolar bone damage,
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which causes teeth to oscillate until eventually
loses gradually.'3

The complex chronic inflammatory response
to the periodontal tissue involves innate and
adaptive immune cells secreted by inflammatory
mediators. The balance of inflammatory
mediators and host immune response are able
to determine the success of the treatment.
Inflammatory mediators are activated when
bacteria accumulates in the gingival region.?43

Interleukin-1 is a term for some cytokine
polypeptides, such as IL-1a, IL-1B, and IL-1ra,
which play an essential role in the regulation
of the immune system and the inflammatory
response. Macrophages or lymphocytes activate
interleukin-1; otherwise, it can be produced by
other cells, including mast cells, fibroblasts,
keratinocytes, and endothelial cells. Interleukin-
18 (IL-1B) is more involved in bone metabolism.
Some studies suggested that if there are
mechanical stress and periodontal tissue damage,
the expression of IL-18 can be detected in gingival
sulcus fluids, and the level of IL 1-B will increase and
diffusing into the crevicular fluid. The peak is 24
hours after the stimulus.*¢ Measurements of IL-18
levels can be performed using the Enzyme-Linked
Immunosorbent Assay (ELISA) method, which is a
laboratory tests using specific enzymes.>’

Providing local therapy on periodontal
pocket using periodontal chips is one of the
additional treatment that can be used after
scaling and root planing to get better results. The
periodontal chips use active ingredients containing
chlorhexidine. We have now developed the use of
periodontal chips made from apatite carbonate
with an antigenic gelatin base. Prior research had
suggested that the application of apatite carbonate
membrane gelatin affects the proliferation of
fibroblasts. Fibroblasts play an important role
in the synthesis, deposition, and remodelling of
connective tissue. The same material also plays an
essential role in the regeneration of bone tissue.®
The use of this membrane is expected to achieve
better treatment efficacy than without additional
therapy®, with the 5, or 15% CO,-containing N,
atmosphere by a wet-chemical method with a
strong ammonia alkali solution of calcium nitrate
and diammonium hydrogen phosphate (5:3 in molar
ratio). The purpose of this study was to investigate
the effect of apatite carbonate membrane gelatin

application on the levels of IL-18 in the gingival
sulcus fluid of chronic periodontitis patients.

METHODS

This study used a double-blind method,
randomised controlled trial; while the sample was
taken with purposive sampling method and the
split-mouth technique. The study was approved
by the Health Research Ethics Commitee of
Universitas Padjadjaran with registry number 882/
UN6.C1.3.2/KEPK/PN/2016 and written informed
consent signed by all participants.

The population in this study were male
and female patients at the Periodontics Clinic of
Universitas Padjadjaran Dental Hospital in the
period of September 2016 - January 2017 with a
diagnosis of generalised chronic periodontitis.

The inclusion criteria were patients aged 35-
65 years with a diagnosis of chronic periodontitis,
having at least two caries-free teeth per quadrant
with a pocket depth of > 5 mm; while the exclusion
criteria were patients with a history of systemic
disease, smoking habits, taking medication
(antibiotics, inflammation, mouthwash) for the
last three months. Patients who had received a
root planing treatment six months earlier and
using a prosthesis or orthodontic device were also
excluded.

The gingival sulcus fluid was taken for
examination of IL-1B levels in the same jaw on both
sides. The test group was the gingival crevicular
fluid taken from the tooth of one region, while the
control group was taken from the contralateral
region. Gingival sulcus fluid was taken twice in
each patient, on day 0 (DO) and the 30t day (D30)
for both groups. The gingival sulcus collected from
22 samples were then calculated simultaneously
to be analysed for the comparison of IL-18 levels
after day 30 using the ELISA test in the laboratory.
The test group in this study was the group that
was treated with scaling, root planing, and
being applied with apatite carbonate membrane
gelatin; while the control group was the group
that performed the scaling and root planing only.
At day 0 (DO; the first-day of the patient visit)
was taken for gingival crevicular fluid, scaling and
root planing, and applied with apatite carbonate
membrane gelatin. At the 30t day of the patient’s
control, the gingival crevicular fluid was retaken.
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Clinical parameters to be tested in this
study were IL-18 levels in the gingival crevicular
fluid. The subjects who met the inclusion criteria
was performed supragingival plaque removal by
the researchers only on the examined teeth. The
cotton roll was dried the gingiva on the spesific
tooth, and the gingival crevicular fluid was
obtained at the pocket depth of > 5 mm both on
the test and control groups with a paper point
for 1 min, then put into the Eppendorf tube.
The operator performed scaling and root planing
afterwards, while the assistant operator performed
the application of the apatite carbonate gelatin
to each pocket, because the operator should not
know the test area and the control area of the
treatment (the operator, patient, and laboratory
operator should kept unaware). Furthermore,
the test and control areas were covered with the
periodontal pack for one week.

Eppendorf tube containing paper point was
then taken to the Clinical Pathology Laboratory
of Hasan Sadikin Hospital with a coolbox to
be centrifuged and stored in a refrigerator at
the temperature of -80°C, until the prior time
to performed the ELISA test simultaneously to
observe the IL-1B levels.

Statistical analysis of the data was performed
to compare the mean difference of IL-18 between
the treatment and the control groups, using the
pairwise t-test, or Wilcoxon test if the data were
not normally distributed. The significance of the
test result was determined on the p-value < 0.05.

RESULTS

Twenty-two chronic periodontitis patients at the
Periodontics Clinic of Universitas Padjadjaran
Dental Hospital were involved as participants
and divided into two groups, each totalling 11
people. Table 1 presented the respondents’
characteristics. The average age of respondents
was 48.6 years, with a range of 36-65 years.
The highest education level of all respondents
was secondary education, with as many as 10
people. More respondents found to be occupied
than unemployed. The teeth composition of the
respondents was generally normal, which found in
as many as 17 people, crowded in 3 people, and
diastema in 2 people.
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The results of the IL-18 examination based
on the Wilcoxon test is presented in Table 2.
Before and after treatment, each group had a
significant decreasing level of IL-18 (p < 0.001).
Based on the paired t-test results showed in
Table 3, no significant difference analysed (p >
0.05). The decreasing IL-18 percentage in the
treatment group was 39.23%, while the control
group was 36.95%. The difference in IL-18 level
percentage reduction was found to be statistically
insignificant (p > 0.05), but tend to show a higher
reduction in the treatment group. Based on the
comparison between IL-18 level in the treatment
group and control group can be seen that
apatite carbonate membrane gelatin application

Table 1. Characteristics of respondents
Sex:
Male 11
Female 11
Age (years):
(SD) : 48.6 (9.0)
Range: 36-65

Education Level:

Elementary school 4
Junior High School 10
Senior High school 8

Work:
Occupied 17
Unemployed 5
The arrangement of teeth:
Normal 17
Crowding 3
Diastema 2

Duration of pain (month):
(SD): 13.0 (11.6)
Note: Median = 10; Range = 1-36; n = 22

Table 2. Decreasing levels of IL-1B in the test and control
groups

IL-1 B (pg/ml) levels

Group HO H30 p*value

Test Average (SD) 4.44(1.59) 2.88 (2.45) <0.001
(n =22) Median 4.40 2.50

Control Average (SD) 4.58 (1.89) 2.94(2.43) < 0.001
(n=22) Median 4.60 2.49

T test vs control

Comparation p*=0.314 p*=0.770

Note: *Wilcoxon test
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Table 3. Percentage of IL-1B levels in the test and control groups

IL-1 B (pg/ml) levels

Group

Difference (D0-D30) %

Test (n=22) Average (SD) 1.56 (1.57) 39.23 (31.73)
Median 1.5 42.06

Control (n = 22) Average (SD) 1.64 (1.45) 36.95 (28.82)
Median 1.93 40.24

Test vs control comparation

p**= 0.587 (p > 0.05)

p**=0.574 (p > 0.05)

Note: *paired t-test

decreased the levels of IL-1B in the gingival sulcus
fluid of chronic periodontitis patients, both in the
treatment group and control group, although not
significantly different.

DISCUSSION

The results obtained in this study showed a
significant improvement observed from the
significant decrease of IL-1B levels on day 0 until
day 30 in both groups. This result was consistent
with the results of the studies conducted by
Hou', in which the IL-1B levels were reduced one
month after scaling. Although the decrease in IL-
18 level in both groups were similarly significant,
the comparison of the level changes between
the test group and the control group was not
statistically significant. In other words, the results
of adjunctive therapy with apatite carbonate
membrane have no better results than the control
group.

Periodontal treatment is successful if
the improvement of the inflammatory response
occurs, characterised by decreasing of IL-1B8."
IL-18 triggers an inflammatory response which
activates osteoclasts thus plays an essential role
in bone remodelling.”? The apatite carbonate
membrane gelatin is a synthetic product of a
thin gelatin layer containing apatite carbonate.
The apatite carbonate gelatin material has
been reported in several studies on its excellent
biocompatibility, osteoconductivity, and increases
the local concentration of calcium and phosphate
ions needed for bone tissue regeneration.®

The period of 30 days in this current study
was selected because, in a study comparing the
effectiveness of chlorhexidine varnish and chips
in chronic periodontitis patients, significant
differences were seen only in the 30% day after
treatment, while the results at three months

and six months after treatment did not show any
differences."

The apatite carbonate membrane gelatin
can be well biodegraded and have excellent
biocompatibility, resembling a bone connective
tissue collagen matrix, which may initiate
increased attachment and cell spread, and may
also increase proliferation of fibroblasts.'"* The
gelatin concentration in the apatite carbonate
membrane used in this study was in the ratio of 7:3.
This composition was appropriate and resulting in
a large porosity that increases cell proliferation
and facilitates the transport of oxygen and also
nutrient supply. Thus, the adjacent tissues will
have a tensile strength in the normal range,
because, with the weakness of the membrane,
it will further limit the ability of the application,
and become the burden for the body.'*"

One of the shortcomings of this study was
the measurement of gingival sulcus fluid volume
did not carry out with the Perio-tron device.
Periotron is a tool that can be used in research to
check the levels of IL-1B. This device is functioned
to measure the fluid volume of the gingival sulcus
accurately, and its value has been set in the
calibration function using the human se-rum as a
standard.'® Thus the results of the measurement
will be more equivocal.

CONCLUSION

Application of apatite carbonate membrane gelatin
able to reduce the IL-1B levels in the gingival
sulcus fluid of chronic periodontitis patients, as
well as in the patients with no adjunctive therapy
in the control group. The decreaseing level of
IL-18 showed a higher percentage in patients
with application of apatite carbonate membrane
gelatin, but only slightly different with the
patients in the control group.
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