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Abstract: Periodontitis is a multifactorial inflammatory disease characterized by destruction of tooth supporting
tissues. Environmental, genetic and immune factors are involved in progress of the disease. Recently numerous
studies have focused on the role of different cytokines in development of periodontitis.The aim of the present study
was to estimate the serum level of IL-8, IL-12 and IL-33 in patients withchronic periodontitis, generalized
aggressive periodontitis (GAP) and healthy individuals.A total of 96 subjects were included in the study of which 35
patients had chronic periodontitis, 26 patients had generalized aggressive periodontitis and 35 persons was healthy
group. 3ml blood obtained from each person and serum samples separated. Level of IL-8, IL-12(p70) and IL-33
were determined by enzyme linked immunosorbent assay.Data analyzed with Kruskal-Wallis, Mann-Whitney
testand SPSS Ver.16 software.The level of IL-12 increased significantly in chronic and aggressive patients than in
health group (p=0.001). On the other hand, there was no significant difference at IL8 dose level between
periodontitis patients and healthy group (p>0.05). The amount of IL-33 was no difference between patients and
healthy group (p>0.05).There was a significant association between the level of IL-12 with chronic periodontitis and
GAP.
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Introduction:
Periodontal disease is the most common inflammatory
disease in human beings which is relatively hard to
control.In some cases, in spite of satisfactoryoral
hygiene, severe bone deterioration and generalized
periodontitis occur. Other factors other than pathogen
microorganisms of the oral cavity and accumulation of
dental plaque are apparently involved in pathogenesis of
this disease(1,6).
Periodontitis is the inflammation of periodontium that
goes beyond the gums and deteriorates the dental
connective tissue. In fact, microorganisms cause
periodontitis, but the clinical manifestation of this
disease (its severity and extent) depends on the reaction
of the host to the extent of intrusion of the bacteria.
Periodontium
immune
cells
release
proinflammatorymediators in response to periodontal
pathogens and their endotoxins(1). Among the many
immunity and inflammatory mediators known in the
gingival crevicular fluid (GCF) cytokines have attracted
special attention(2,8,9). Cytokines are a group of

inflammatory mediators that are produced in response to
microbes and antigens and contribute to the interaction
of immune cells, and proliferation and distinction of
lymphocytes. Cytokines are mainly produced by
activated T cells and antigen-processing cells. They
affect the T cells and are, in fact, the cause of
proliferation of helper T cells, which are divided into
Th1 (T helper cells 1) and Th2 (T helper cells 2) cells.
Th1 activates the cell immune system by releasing
cytokines while Th2 mediateshumoral immunity
response (HIR) by releasing cytokines. Since the
cytokines are mainly produced by leukocytes and also
affect
other
leukocytes,
they
are
known
asinterleukins(3,7,10).
Production of cytokines (including interleukins) is
stimulated by microbial factors and their contents are
increased in the gingival crevicularfluid and tissues of
patients with periodontitis. This phenomenon is more
critical in patients with aggressive periodontitis.
Measuring the content of these cytokines in a
patientleads to a decisive diagnosis. Moreover, these
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cytokines can also be considered as the target of
medications intended to prevent progression of the
diseases(4,11-14).
Progression
of
aggressive
periodontitis leaves irreversible effects, including
premature tooth loss in early ages with a prevalence rate
of 0.1%. If the disease is diagnosed early, its
progression can be stopped by controlling the disease
and prescribing medicines such as levamisole and
colchicine(5,16-18). Since the level of all the
interleukins (except interleukins 8, 12 and 33)has
beenmeasured in the previous studies; the level of
interleukin-12 has been only measured in chronic and
aggressive periodontitis; no decisive relationship has
been
found
between
interleukin-33
and
periodontitis;and neitherinterleukin-8 nor interleukin-33
has been analyzed in aggressive periodontitis; this study
is an attempt to measure the serum content of the
interleukins 8, 12, and 33 in patients with chronic
periodontitis and generalized aggressive periodontitis
that live inSistan and Baluchestan Province.
Methodos:
This is an observational case study. The statistical
population includes patients with chronic and
aggressive periodontitis who have visited the
periodontics department of Zahedan Dentistry Faculty.
The control group consists of individuals whovisited the
dentistry faculty for other reasons anddid not suffer
from periodontitis. Smokers, pregnant women, patients
with any systemic diseases (such as diabetes or selfimmune diseases), and patients with viral, bacterial, and
fungal diseases; patients with anti-inflammatory and
antibiotic diseases; and patients who had consumed
anti-inflammatory drugs (e.g. aspirin or ibuprofen),
antibiotics,
immunosuppressive
drugs
(e.g.
cyclosporine), drugs that increase the size of the gum
(such as calcium channel blockers), and antiepileptic
drugs for the last 6 months are excluded from this study.
By using a simple sampling method 35 samples were
obtained (based on the number of visits and their
availability).
The information was analyzed using the SPSS software
version 16 and the statistical analysis method introduced
byKruskal-Wallis and Mann-Whitney, in order to
examine the mean difference between the
concentrations of serum interleukins 8, 12, and 33 in
patients with chronic and aggressive periodontitis and
healthy individuals.
26 patients with aggressive periodontitis, 35 patients
with chronic periodontitis, and 35 healthy individuals
that had visited the periodontics department of Zahedan
Dentistry Faculty were selected. In this study, due to the
rarity of patients with aggressive periodontitis (26
individuals) the required quorum was not achieved.
Smokers, pregnant women, patients with any systemic
diseases (such as diabetes or self-immune diseases), and

patients with viral, bacterial, and fungal diseases;
patients with anti-inflammatory and antibiotic diseases;
and patients who had consumed anti-inflammatory
drugs (e.g. aspirin or ibuprofen), antibiotics,
immunosuppressive drugs (e.g. cyclosporine), drugs
that increase the size of the gums (such as calcium
channel blockers), and antiepileptic drugs for the last 6
months are excluded from the study. A written
explanation of the objective of the study was provided
to each patient. This document, which included the
ethical principles mentioned in the Declaration of
Helsinki, was signed or fingered by the patients. The
criteria for labeling the individuals as patients suffering
from generalized aggressive periodontitis were as
follows: generalized loss of proximal connections of at
least 3 permanent teeth in addition to the first molars
and incisors;pocket depth and clinical attachment loss
(CAL) of more than or equal to 5 millimeters in these
teeth; deterioration of the bone surrounding these teeth
that can be observed in pre-optical radiographstaken by
parallel techniques(1,19).
The criteria for recognizing patients with chronic
periodontitis were as follows: pocket depth clinical
attachment loss of more than or equal to 5 millimeters
and in at least one tooth in the jaw quadrate bone; and
manifestation of bone deterioration in radiographs.
Moreover, the pocket depth and clinical attachment loss
in healthy individuals had to be also less than or equal
to ( ≤ ) 3 millimeters(20,21,25). 3 millimeters of venous
blood was extracted from each person. The samples
were kept in typical tubes without anticoagulants. After
separating clot from serum, the samples were
centrifuged. The obtained serum was stored at a
temperature of − 20°C . The cytokine content of the
serum samples was measured by ELISA kits
(Bioscience, San Diego, CA, USA). Using these kits,
the levels of interleukin-8, interleukin-12 (P70), and
interleukin-33 were measured. Protocols for preparing
the kits and placing the serum samples into the plates
were implemented according to the instructions of the
manufacturer. After plotting the related standard curve,
the concentration of the aforementioned interleukins
was determined in terms of pg/ml based on the optical
absorption capacity of ELISA plate wells by using an
ELISA reader. Furthermore, treatment of the patients
continued after sampling.
For the purpose of this study, students carried out
periodontal examination of the participants, extracted
blood samples from their veins, centrifuged the samples
and sent them to the laboratory. Moreover, the samples
were examined by the biochemical laboratory staff
using the ELISA test method.
Results :
96 subjects (50 male and 46 female) participated in this
study. This population was divided into 4 age classes
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and 60.2% of the subjects belonged to the 20-30 age
grade (Table 1).
Table 1: Frequency and percentage of the target
population in terms of age class
age class
frequency
Quantity
Percentage

2025
42
43.8

2630
20
20.8

3135
13
13.5

≥ 36
21
21.9

Total
Number
96
100

The mean age of healthy individuals was equal
to 27.6 ± 8.73 , that of patients with chronic
periodontitis was equal to 37.37 ± 8.701, and that of
patients with aggressive periodontitis was equal
to 23.69 ± 4.443 . There was a significant statistical
difference between the mean ages of the subject group
and control group (P=0.001)(Table 2).
Table 2: The mean distribution and standard
deviation of the ages of the subjects based on their
health condition

Mean age

Quantity

Mean

Standard
deviation

Group
Healthy
Chronic
Aggressive

35
35
26

27.6
37.37
23.69

8.73
8.701
4.443

P-Value
(Kruska
l-Wallis)
0.001

35 healthy subjects and 35 subjects with chronic
periodontitis participated in this study (18 male and 17
female). The aggressive group consisted of 26
individuals with 14 male and 12 female participants.
In the current study, the mean concentration of serum
interleukin-8 was 0.045 ± 0.19 pg / ml while
the maximum concentration of this interleukin
was 0.9 pg / ml . The statistical difference between
these values was not significant compared to the groups
containing patients with chronic and aggressive groups
(P=0.172) (Table 3).

Table 3: Comparison of the level of serum interleukin-8 in healthy individuals and patients with periodontitis
Mean
value
Group
Healthy
Chronic
Aggressive

Quantity

Mean value
(pg/ml)

Standard
deviation

Minimum
serum level
(pg/ml)

Maximum
serum level
(pg/ml)

P-Value
(KruksalWallis)

35
35
26

0.045
0
0

0.19
0
0

0
0
0

0.9
0
0

0.172

No significant difference was observed betweenthe
levels of interleukin-8 in patients with chronic
periodontitisand healthy subjects (P=0.154) [MannWhitney]. No significant difference was also observed
between the levels of this interleukin in the aggressive
and healthy groups (P=0.219) [Mann-Whitney]. There
is no relation between the levels of interleukin-8 in
groups with chronic and aggressive periodontitis (P=1)
[Mann-Whitney].
The mean and standard deviation of interleukin-12 in
patients with chronic periodontitis and patients with

aggressive periodontitis were

0.82 ± 1.172 pg / ml

and 0.85 ± 0.623 pg / ml
, respectively. The
aforementioned values are larger than those of the
healthy group with a mean and standard deviation
of 0.194 ± 0.502 pg / ml . This difference was
statistically significant (P=0.001). The maximum
amount of serum interleukin-12, which belonged to
patients with chronic periodontitis, was 5.2pg/ml (Table
4).

Table 4: Comparison of the level of serum interleukin-12 in healthy individuals and patients with chronic
periodontitis patients
Mean
Quantity
Mean value
Standard
Minimum
Maximum
P-Value
value
(pg/ml)
deviation
serum level
serum level
(Kruksal(pg/ml)
(pg/ml)
Wallis)
Group
35
0.194
0.5017
0
2.3
Healthy
0.001
35
0.82
1.172
0
5.2
Chronic
26
0.85
0.632
0
3
Aggressive
113
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Comparisons showed significant relations between the
levels of serum interleukin-12 in patients with chronic
periodontitis and healthy individuals and the levels of
serum interleukin-12 in patients with aggressive
periodontitis and healthy individuals (P=0.001) [MannWhitney]. However, no relation existed between the
levels of serum interleukin-12 in the chronic and
aggressive groups (P=0.119) [Mann-Whitney].
The mean and standard deviation of serum interleukin33 in healthy individuals was 0.269 ± 0.961 pg / ml
and the
maximum value
for this
group

was 2.3 pg / ml . On the other hand, in patients with
chronic and aggressive periodontitis, the mean values
and
standard
deviations
were
0.431 ± 1.058 pg / ml and

0.223 ± 0.573 pg / ml ,

respectively. However, no
significant statistical difference was observed between
these three groups (P=0.614)(Table 5).

Table 5: Comparison of the level of serum interleukin-33 in healthy individuals and patients with
periodontitis
Mean
Quantity
Mean value
Standard
Minimum
Maximum
P-Value
value
(pg/ml)
deviation
serum level
serum level
(Kruksal(pg/ml)
(pg/ml)
Wallis)
Group
35
0.269
0.961
0
2.3
Healthy
0.614
35
0.431
1.058
0
5
Chronic
26
0.223
0.573
0
2
Aggressive

According to the abovetable5, the level of serum statistical results of the group that included 21 subjects
interleukin-33 in chronic and aggressive periodontitis
with more than 36 years of age did not suggest a
groups does not significantly differ from that of the
significant relation (P=0.335) (Table 6).
healthy group (P>0.05) [Mann-Whitney].
Age-based comparison of the level of serum interleukin12 in patients with chronic and aggressive periodontitis
and healthy individuals indicated that a significant
statistical difference existed among the age classes 2025, 26-30, and 31-35 (P<-0/05). Among the 46 subjects
that belonged to the 20-25 age group patients with
chronic periodontitis had the maximum mean and
standard deviation ( 1.6 ± 1.229 pg / ml ). The
Table 6: Age-based comparison of the level of serum interleukin-12 in healthy individuals and patients with
periodontitis
Group
Number
Mean value
Standard
P-Value
(pg/ml)
deviation
(KruskalWallis)
age class
(year)
Healthy
19
0.337
0.648
0.002
20-25
Chronic
1
3.8
0
Aggressive
22
0.768
0.484
Healthy
9
0
0
0.001
26-30
Chronic
8
0.25
0.316
Aggressive
3
1.6
1.229
Healthy
4
0
0
31-35
0.023
Chronic
9
1.156
1.654
Healthy
3
0.133
0.231
0.355
More than 36
Chronic
17
0.735
0.849
Aggressive
1
0.4
0
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Age-based comparisonof the levels of serum
interleukin-33 in patients with (chronic and aggressive)
periodontitis and healthy individuals indicates that no

significant relation exists between the group grades
(P>0.05) (Table 7).

Table 7: Age-based comparison of the level of serum interleukin-33 in healthy individuals and patients with
periodontitis
Group
Quantity
Mean value
Standard
P-Value
(pg/ml)
deviation
(KruskalWallis)
age class
(year)
Healthy
19
0.179
0.404
0.166
20-25
Chronic
1
1.2
0
Aggressive
22
0.264
0.616
Healthy
9
0.033
0.1
0.218
26-30
Chronic
8
0.562
1.144
Aggressive
3
0
0
Healthy
4
1.375
2.75
31-35
0.462
Chronic
9
0.122
0.367
Healthy
3
0.067
0.115
0.848
More than 36
Chronic
17
0.488
1.28
Aggressive
1
0
0

The results indicated that in the healthy and chronic
periodontitis groups, the mean and standard deviation
for men are more than women. That is to say, the mean
value of men with chronic periodontitis is equal
to 1 .122 ± 1.374 pg / ml . However, the female
group with aggressive periodontitis had a mean and
standard deviation of 1.042 ± 0.773 pg / ml . The
Kruskal-Wallis statistical test shows that there is no
relation between the levels of interleukin-12 in all male
and female groups (P>0.05).
The results of the study indicated that no relation exists
between the level of serum interleukin-33 and gender in
the participant groups (healthy, chronic, and aggressive)
(P>0.05) [Kruskal-Wallis].
Discussion
amed, the level of inflammatory factors (including
interleukins) is expected to be high(23,26).
Interleukin-8 belongs to the family of supergene
interleukins-8 that includes small peptides with
chemotactic activity of certain types of leukocytes. This
interleukin is a proinflammatory cytokine that is
released by a number of cells such as monocyte,
lymphocyte, and endothelial cells. Interleukin-8 absorbs
polymorphonuclear (PMN) cells into the inflamed
region and contributes to the release of enzyme granules
by these cells(22,24). According to the obtained results,
the level of serum interleukin-8 in the healthy group
showed a little growth, but the level of this interleukin
was not increased for the chronic and aggressive groups.

This study was aimed at determining and comparing the
levels of serum interleukins 8, 12, and 33 in patients
with chronic and aggressive periodontitis, and healthy
individuals. The levels of serum interleukins 8 and 33 in
patients did not differ significantly from those of
healthy individuals. However, the level of serum
interleukin-12 in patients with increasing gum
inflammation was more than that of the members of the
healthy group.
Periodontal diseases manifest in the form of
inflammatory-immune responses of the gum and
periodontal tissues against periodontopathogenic
bacteria, which are regulated by inflammatory
cytokines. Factors other than the presence of pathogen
microorganisms in the oral cavity and accumulation of
dental plaque are apparently involved in the
pathogenesis of this disease. Since in the periodontal
diseases
the
periodontium
is
infl
This indicates the lack of relation between the level of
this serum interleukin and destruction of periodontal
tissues.
Interleukin-12 is known as a proinflammatory cytokine
that is released by monocyte-macrophage cells in
response to antigen stimulants (such as LPS) of gramnegative bacteria. IL12 causes the production of INF γ
by T cells and natural killer (NT) cells. In this study, the
level of serum IL12 in the chronic and aggressive
periodontitis groups was more than the level of IL12 in
the healthy group. This indicates that a relation exists
between the level of destruction of periodontal tissues
and the increase in serum IL12. The increase in the level
of IL12 follows the stimulation of dendritic cells by

115

Life Science Journal 2012;9(4)

http://www.lifesciencesite.com

periodontitis. However, in subjects with more than 36
P.gingivalis and A.actinomycetemcomitans bacteria.
years of age no significant difference was seen. This can
This increase plays an important role in the response of
be attributed to the low number of subjects forming the
Th1 and production of INF γ . INF γ affects the
healthy and aggressive groups who belong to this age
monocyte-macrophage cells and causes the production
of IL12, IL1, and INF γ . These proinflammatory group. The level of serum IL33 in the group grades
under study was not relevant to the level of serum IL33
cytokines lead to the activation of osteoclasts and
in these three groups.
deterioration of bones by indirect stimulation of
There was also no considerable difference between the
osteoblast cells(26).
level of IL12 in male and female members of the
In the study conducted by Orozco et al. (2006) the level
healthy, chronic, and aggressive groups. Gender-based
of IL12 (P70) in the serum obtained from patients with
comparison of the groups did not show a relation
periodontitis was extremely low. Furthermore, the
between the levels of IL33. This shows that gender does
increase in the inflammation would decrease the level of
not affect the content of blood interleukins.
IL12. In the current study, the serum level of IL12 in the
chronic group had a considerable growth compared to
Conclusion:
the level of IL12 in the healthy group. The level of IL12
In the current study, the serum content of interleukins 8
in the aggressive group was also more than that of the
and 33 in patients with chronic and aggressive
healthy group. This difference was maybe causedby the
periodontitis was not significantly different from that of
small number of the individuals who had participated in
the healthy subjects. However, the level of interleukinthe Orozco et al. research (10 patients with
12 was increased with the increase in the inflammation
periodontitis) or the difference in the kits used for these
of periodontal tissues of the chronic and aggressive
two studies(27).
groups. Therefore, there can be a relation between the
In the study carried out by Sanchez et al. (2011) the
level of serum interleukin-12 (as a biomarker) and the
serum content of IL12 (P70) in the patients with
level of destruction of periodontal tissues. Gender
aggressive periodontitis was higher than that of the
cannot affect the serum content of these interleukins as
patients with chronic periodontitis or healthy
well.It is recommended to conduct more researches in
subjects(26). In the current study, the level of IL12 in
the future on the serum contents of interleukins 8, 12,
the aggressive group was also extremely more than that
and 33 and other inflammatory factors of periodontal
of the healthy group.
diseases. Furthermore, factors such as smoking,
In the research that was performed by Robati et al.
systemic diseases, and their effects on the level of
(2011) in Iran (Ahwaz) no relation was found between
interleukins present in the serum and gingival crevicular
the serum content of IL12 and aggressive
fluid should also be studied in the future studies.
periodontitis(21). This finding is contradictory to the
results of our study. This difference can be attributed to
Acknowledgment:
the effect of various genetics, ethnicity, and races on the
Authors would like to acknowledge our colleagues in
response of the immune system and the levels of
Clinical Research Development Center of Ali-Ebneinterleukins.
Abitaleb Hospital, Zahedan University of Medical
Interleukin-33 is a proinflammatory cytokine that
Sciences for their leading suggestions on this
increases the production of other cytokines (such as
manuscript.
interleukins 5 and 13) by Th2 cells(28). It also leads to
the activation of basophils, mast cells, NK cells, and
References:
Th2 cells. No substantial difference was observed in the
1- Newman MG, Takei HH, Klokkevold PR, Carranza
serum content of interleukin-33 in the chronic group
FA. Caranzas clinical periodontology. 11th ed.
and that of the healthy and aggressive groups. No
University ofCaliforna, Elsevier 2012; P 34-54,
relation was also found between the level of IL33 and
160-164, 169-173.
chronic and aggressive periodontitis.
2Tabibzadeh
Z,
RoayaeeArdekani
M,
In the study performed by Bununeli et al. (2011) the
GhaforianBrojerdnia M, AkbarzadehBagheban A.
plasma content of IL33 did not vary for the healthy and
Relationships
between
smoking
&
IL-1β
chronic groups. Therefore, these researchers concluded
concentrations in chronic periodontal patients. J
that the level of plasma IL33 cannot be useful in
Dent Sch 2009; 26 (4) :375-381 .[Persian]
distinguishing patients with chronic periodontitis and
3- Gorska R, Gregorek H, Kowalski J, Laskus-Perendyk
healthy individuals(29). This result matches the results
A, Syczewsk M, MadalinskiK. Relationship between
obtained from our study.
clinical parameters and cytokine profiles in inflamed
In the current study, the serum content of interleukins
gingival tissue and serum samples from patients
varied for different ages. In the 20-25, 26-30, and 31-35
with chronic periodontitis. J ClinPeriodontol 2003;
age grades the level of IL12 was associated with
30:1046-1052.
116

Life Science Journal 2012;9(4)

http://www.lifesciencesite.com

4- Oliveira NFP, Damm GR, Andia DC, Salmon C,
Nociti FH Jr, Line SRP, et al.
DNA methylation
status of IL8 genepromotor in oral cells of smokers
& non-smokers with chronic periodontitis. J
ClinPeriodontol 2009; 36: 719-725.
5- Haffaje AD, Sokransky SS, EbersoleJ,Smith DJ.
Clinical, microbiological andimmunological features
associated with the treatment of active periodontitis
lesions. AAP 1984; 11:600-618.
6- Abbas AK, Andrew HL.Cellular and molecular
immunology. 5th ed. University of Virginia, Elsevier
2007; 261-267.
7- Yucel OO, Berker E, Gariboglu S, Otlu H.
Interleukin-11, interleukin-1b, interleukin-12 and the
pathogenesis of inflammatory periodontal diseases. J
ClinPeriodontol 2008; 35: 365–370.
8- Haraldsen G, balogh J, Pollheimer J, sponheim J,
kuchlerAM. Interleukin 33-cytokine of dual function
or novel alarmin. Trends Immunol 2009; 30: 227233.
9- Hart TC. Genetic risk factor for early onset
periodontitis. J ClinPeriodontol 1996;67:355.
10- Ogawa H,Yoshihara A, Amarasena N, Hirotomi T,
Miyazaki H. Associationbetween serum albumin and
periodontal disease in community-dwelling elderly.
J ClinPeriodontol 2006; 33: 312-317.
11- Don BR,Kaysen G. Serum albumin relationship to
inflammation and nutrition. Semin Dial 2004; 17:
432-437.
12- Kashirsagar AV, Craig RG, Beck JD, Moss K,
Offenbacher S, Kotanko P. Sever periodontitis is
associated with low serum albumin among patients
on maintenance hemodialysis therapy. Clin J Am
SocNephrol 2007; 2: 239-244.
13- Mitzner S, Klammt S, Stange J, Schimdt R.
Albumin regeneration in liver support comparison of
different methods. TherAphaer Dial 2006; 10: 108117.
14- Fleming TF. Salivary antioxidant in periodontal
disease.J ClinPeriodontol 1999; 32:231-240.
15- Lindhe J, Okamoto H, Yoneyama T.Longitudinal
changes in periodontal disease in untreated
subjects.BC Decker Inc1989;16:655-662.
16- Socransky SS, Haffajee AD, Goodson JM. New
concepts
of
destructive
periodontal
disease.JClinPeriodontol 1984;21:102-211.
17- Lang N, Bartold PM, etal.CullianM consensus
report. Aggressive periodontitis. Ann periodontal
1999;4:53.
18- Ay ZY, Yilmaz G, Ozdem M, Kocak H, Sutcu R,
Uskun E, et al. The gingival crevicular fluid levels

of interleukin-11 and interleukin-17 in patients with
aggressive periodontitis. J ClinPeriodontol 2012.
[Abstract]
19- Becerik S, OzqenOzturk V, Atmaca H, Atilla G,
Eminqil G. Gingival crevicular fluid and plasma
acute phase cytokine levels in different periodontal
diseases. J ClinPeriodontol 2012. [Abstract]
20- Ozcaka O, Nalbantsoy A, Buduneli N.Interleukin17 and interleukin-18 levels in saliva and plasma of
patients with chronic periodontitis.JPeriodont Res
2011; 46:592-598.
21- Robati M, Ranjbari A, GhafourianBoroujerdnia M,
Chinipardaz Z. Detection of IL-4, IL-6 and IL-12
Serum
Levels
in
generalized
aggressive
periodontitis. Iran J Immunol 2011. [Abstract]
22-Goutoundi P, Diza E, Arvanitidou M. Effect of
periodontal therapy on crevicular fluid interleukin-6
and interleukin-8 levels in chronic periodontitis.Int J
Dent 2011. [Abstract]
23- Sun XJ, Meng HX, Shi D, Xu L, Zhang L, Chen
ZB, et al. Elevation of C-reactive protein and
interleukin-6 in plasma of patients withaggressive
periodontitis. J Periodont Res 2009; 44: 311-316.
24- Gorska R, Gregorek H, Kowalski J,
LaskusPerendyk A, Syczewska M, Madalinski K.
Relationship between clinical parameters and
cytokine profiles in inflamed gingival tissue and
serum samples from patients with chronic
periodontitis. J ClinPeriodontol 2003; 30: 10461052.
25- McFarlane CG, Meikle MC. Interleukin-2,
interleukin-2 receptor and interleukin-4 levels are
elevated in the sera of patients with periodontal
disease. J Periodont Res 1991; 26: 402-408.
26- Sanchez-Hernandez P, Zamora-Perez A, FuentesLerma M, Robles-Gomez C, Mariaud-Schmidt R,
Guerrero-Velazquez C. IL-12 and IL-18 levels in
serum and gingival tissue in aggressive and chronic
periodontitis. Oral Diseases 2011; 17: 522–529.
27- Orozco A, Gemmell E, Bickel M, Seymour GJ.
Interleukin-1b, interleukin-12 and interleukin-18
levels in gingival fluid and serum of patients with
gingivitis and periodontitis. Oral MicrobiolImmunol
2006; 21: 256–260.
28- Borish L, Steinke JW. Interleukin-33 in asthma how
big of a role does it play.Curr Allergy Asthma Rep
2011; 11: 7–11.
29- Buduneli N, Ozcaka O, Nalbantsoy A. Interleukin33 levels in gingival crevicular fluid, saliva or
plasma do not differentiates chronic periodontitis.
APP 2012; 83:362-368.

10/03/2012

117

