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ARTICLE INFO ABSTRACT

Keywords This research aims to evaluate the functions of IL-17 and IL-35
Periodontal, indicators in periodontal disease. This investigation involved forty-five
Disease, Cytokines, patients with periodontal disease and forty-five healthy individuals as
IL-35, IL-1 a control group. from November 2023 until April 2024. All indicators

were quantified using enzyme-linked immunosorbent assay (ELISA).
The findings of the present investigation indicated. The findings
revealed that the majority of patients were male (66.7%) and smokers
(57.8%), with a predominant age range of 51 to 60 years (35.6%). He
also observed elevated levels of IL-17 and IL-35 in patients comparing
to the healthy control group (p<0.05). The ROC curve analysis
indicated that IL-17 exhibited superior sensitivity, specificity, odds
ratio, and relative risk compared to IL-35, all demonstrating significant
differences (p<0.05). A positive connection existed between IL-17 and
IL-35 (r=0.249), although it was not statistically significant (p>0.05).
This study indicated that IL-17 is more crucial for identifying
periodontal disease due to its superior sensitivity and specificity in

comparison to I1L-35.
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1.Introduction

Periodontitis, recognized as the second most common dental condition worldwide, ranks just after
dental caries in prevalence. This illness progressively deteriorates the tissues that sustain the teeth
and is associated with other systemic ailments [1, 2]. Periodontitis affects roughly 10% to 15% of
the global population and is more common in individuals from lower socioeconomic backgrounds,
reflecting trends observed in other health conditions associated with restricted access to hygiene,
medical oversight, and fundamental care [3]. Social and environmental factors, including age, sex,
genetic predisposition, tobacco consumption, pregnancy, financial difficulties, and depression,
influence periodontal diseases [4]. Moreover, diet and nutrition, obesity, and immunological
weakness also influence periodontitis [5]. Systemic disorders, such as type 1 and type 2 diabetes
mellitus, are risk factors for periodontal diseases [6]. Gram-negative and anaerobic microorganisms
are primarily responsible for inducing periodontitis, an inflammatory condition affecting the tissues
that protect the teeth [7]. The degeneration of periodontal ligaments, alveolar bone, and gingiva,
leading to tooth loss, is a consequence of periodontal. Within gingival plaques, there exists a
presence of live bacteria and the byproducts of biofilm bacteria, including lipopolysaccharides,
which trigger inflammation. As a result, the inflamed tissues release inflammatory cytokines into
the bloodstream, acting as signaling proteins [8]. The interactions between periodontal pathogens
and the immune system are altered by multiple genetic and environmental components plus the
presence of chronic diseases and behaviors like smoking [9]. The host's immune system's
disproportionate reaction is what causes all of these harmful occurrences [10]. A redesigned system
of grades (A-C) and stages (I-1V) for periodontitis has been introduced recently. While the grading
is based on the rate of advancement, which is linked to a number of risk factors, the staging is based
on the severity and breadth of the disease [11, 12] The pathophysiology of many inflammatory
illnesses, including periodontitis, is caused by soluble protein molecules called cytokines. A
particular type of CD4+ T cell is the main secretor of interleukin 17, 2a class of pro-inflammatory
cysteine [13], IL-17 was directly act on osteoblasts through different mechanisms, promoting
osteoclastogenesis [14]. The IL-17 cytokine is of significant importance as it plays a crucial role in
both monitoring the health of the mucosal barrier and contributing to immunopathology. Numerous
studies have identified elevated levels of IL-17 in individuals with chronic periodontitis [15].
Furthermore, there is a noteworthy association between heightened IL-17 expression and both the

severity of the disease and the clinical indicators of periodontal damage [16, 17] produced by
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various regulatory lymphocytes, interleukin 35 (IL-35) is an anti-inflammatory cytokine that
functions in immune suppression. Its role includes inhibiting the growth of Thl and Th17 cells
through the restriction of early T cell proliferation [18]. The regulation of periodontitis
pathogenesis, specifically the loss of alveolar bone, is achieved by IL-35/1L-37-producing plasma
cells within chronic periodontitis lesions. These plasma cells directly inhibit the formation of
osteoclasts, effectively preventing bone loss [19. Immunological and infectious diseases are closely
linked to the IL-35, which plays a crucial role in maintaining the peripheral immune system,
regulating the proliferation of T effector cells, and inhibiting the differentiation of Th17 cells and
synthesis of I1L-17 [20]. Periodontal is considered the second most common dental condition on
Earth, following tooth decay. It causes the tissue supporting the tooth to progressively deteriorate,
it's also associated with other systemic issues. Cytokines are involved in the cause of various
diseases that have inflammatory symptoms, including periodontal, Therefore some cytokines IL-

35, IL-17 were studied to determine their roles in patients with periodontal disease

2. Materials and methods

This study was conducted in Baghdad city for the period from November 2023 to April/2024 ,

It includes Forty- five blood samples were collected from periodontitis patients diagnosed by a
specialist in health care centers and outpatient clinics, if 30 (68.2%) samples were collected from
males and 14 (31.8%) samples were collected from females. Forty-five samples were collected from
healthy individuals as a control group, if 13 (28.9%) were males and 32 (71.1%) were females. The
age range in both study groups was 21-66 years.

2.2 Techniques

The collected blood in a gel tube was separated by a centrifuge machine (4000 rpm for 6 minutes) to
have serum for detection levels of IL-17 and IL-35 by enzyme immunoassay (ELISA) (Cloud-Clone
Group, China). By adding human interleukin to wells that have already been coated with interleukin
monoclonal antibody and then incubating, the enzyme-linked immune sorbent assay (ELISA), which
is based on biotin double antibody sandwich technology, was able to determine the concentration of
immunological markers. Antibodies tagged with biotin should be added after incubation so they can
combine with streptavidin-HRP to create the immunological complex. Substrates A and B are added

after the unbound enzymes have been removed through incubation and washing. As a result of the acid,
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the solution will turn blue and then yellow. Human interleukin concentration and solution colors have

a favorable correlation [10].

2.3- Statistical Analysis:

IL-17 and IL-35 indicators were shown as Mean and SD. Student t-tests were utilized to detect
variations in levels of the above markers within patients and healthy. Demographic characters were
presented such as frequencies and percentages, and the differences in these characters measured
by Pearson-Chi-square test. The receiver operating characteristic (ROC) curve was depended to
calculate area under the curve (AUC), cut-off, specificity, sensitivity, odd ratio and relative risk of
IL-17 and IL-35. Pearson coefficient was utilize to detect type and strong of relationship between
IL-17 and IL-35. P<0.05 was utilized to detect statistical differences. SPSS v. 22.0 and Prism
v.10 statistical software programs were applied for analysis present results.

3. Results and discussion

3.1 Demographic features of periodontitis patients

Present findings showed that most periodontal patients were males (66.7%), smokers (57.8%),
and within the age group 51-60 years (35.6%). The differences among percentages of gender were
significant (p<0.05), while differences within age groups and smoking were not significant (p>0.05)
(Table 1).

Table 1: Frequencies and percentages of personal features of periodontitis patients

Count Percent P value
21-30 8 17.8%
Age 31-40 8 17.8%
groups 41-50 7 15.6% p>0.05
(years) 51-60 16 35.6%
>60 6 13.3%
male 30 66.7%
<0.05*
Gender female 15 33.3% P
. yes 26 57.8%
k >0.05
Smoking |7 19 42.2% P
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3.2 Mean levels of IL-17 and 1L-35 within study groups

The current findings showed increased amounts of IL-17 and IL-35 in patients (334.90+28.05
and 54.59+17.36) versus healthy (196.56+72.65 and 29.54+7.50) with significant differences
(p<0.05) (table 2 and figure 1).

Table 2: Comparative concentrations of IL-35 and IL-17 between periodontitis patients versus

healthy
Std.

Groups N Mean Deviation P value

} Patients 45 54.59 17.36
(Pg/ml) | Healthy 45 29.54 7.50
IL-17 Patients 45 334.90 28.05

p<0.001***
(pg/ml) | Healthy 45 196.56 72.65
IL-17 (pg/ml) IL-35 (pg/ml)

4001 P<0.05 P<0.05

801

Mean
M ean

Groups

Groups

Figure 1: Comparative concentrations of IL-35 and IL-17 between study groups
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3.3 ROC curve of IL-17 and IL-35

ROC curve outcomes showed the sensitivity, specificity, odd ratio, and relative risk of IL-17 (97%,
89%, 52, and 36.82) and IL-35 (84%, 87%, 35.29, and 5.67) at cut-off values (293.7 and 34.64)

respectively in diagnosis periodontitis patients with significant differences (p<0.05) (table 3 and figure
2).

Table 3: ROC curve, sensitivity, specificity, odd ratio, relative risk and accuracy of immunological

indicators in screening periodontitis diseases

] Std. Cut | Sn. | Sp. | odd ratio relative
Variables | AUC P value ]
Error off % | % (C.I) risk (C.1.)
35.29 5.67
IL-35 P<0.001
0.925 | 0.029 3464 | 84 | 87 (10.86 - (2.84 -
(pg/ml) e
89.7) 11.34)
52 36.82
IL-17 P<0.001
0.943 | 0.026 293.7 | 97 | 89 (39.40 - (5.29 -
(pg/ml) e
98.78) 92.12)
1.0 ROC Curve of IL-17 ROC Curve of IL-35
. 1.0
0.8 0.8
Py >
= 0.6 S 0.6+
= 2
§ 047 2o
0.2 0.2
0.0 I | | | 0.0 | | \ \
00 02 04 06 08 1.0 00 02 04 06 08 1.0

1 - Specificity 1 - Specificity

Figure 2: ROC curve of IL-17 and IL-35 indicators in screening periodontitis patients
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3.4 Correlation relationship between 17 and IL-35
Pearson coefficient test showed there is a positive correlation between IL-17 and IL-35
(r=0.249) without significant differences (p>0.05) (table 4 and Figure 3).

Table 4: Correlation relationship between IL-17 and IL-35 indicators

IL-17
Pearson Correlation 0.249
IL-35
Sig. (2-tailed) 0.099
R2 Linear = 0.062
400.00— @

ee

@ o090 g

350.00 o® ®©@ ©

y=3.13E2+0.4*x
s -

300.00—

IL-17

250.00—

200.00— | I T T |
.00 20.00 40.00 60.00 80.00 100.00

IL.-35

Figure 3: Correlation relationship between IL-17 and IL-35 indicators

3. Discussions

The objective of the current experiment was to identify 1L-35 and IL-17 markers in persons with
periodontitis. The findings of Levin et al. [21], which revealed that most individuals with
periodontitis were nonsmokers aged 3040, contrasted with current data showing that the majority
of affected patients were male smokers over 50 years old. Conversely, Kim [22] discovered that
most patients were men aged over 50. A major worldwide health problem, periodontitis is an
ongoing inflammatory condition that is more common and severe in the elderly. In the elderly

population, aging is a major risk factor for the occurrence of periodontitis, which exacerbates the
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breakdown of alveolar bones and results in tooth decay [23]. According to Liu et al. [24], a prior
study found that the rates of periodontitis and periodontal health were 3.41% and 13.64% in people
aged 3544, 1.71% and 53.14% in people aged 45-64, and 4.71% and 47.06% in people aged 55—
64. In elderly persons, gum recessions are prevalent. At this point, the structure of the tooth's base,
or root, becomes visible when the adjacent gum tissues separate from the exposed tooth. This
facilitates the accumulation of germs that lead to inflammation and degradation [25]. Rapidly
progressing periodontitis can occur as a result of inadequate immune response regulation. The
growth of type 17 helper T cells, which are crucial to the immunological response against germs,
is also linked to this process [26]. According to a previous investigation, Saudi women had more
serious periodontitis compared to their male counterparts [27]. These results did not align with the
current study, which found that men are more susceptible to periodontitis than women due to their
propensity to disregard their dental health. Males are also more likely to develop heart disease, and
the drugs used to treat it can lead to dry mouth or other oral health problems. Dentists are the first
stage of defense because there is documentation linking gum disease to heart problems [28].
According to a US research that analyzed extensive data, cigarettes is an important risk factor for
periodontitis and could be the cause of over 50% of adult cases of the disease [29]. This research
was almost identical to the current one. Smoking impairs the body's immunological system, which
fights infections. This makes preventing a gum infection more difficult. Smoking also hinders the
healing process of gum injury [30] (Table 1). The findings of the present study aligned with those
of Feng et al. [31], who indicated that individuals with periodontitis had elevated levels of IL-17
compared to healthy subjects. In the progression of chronic periodontal disease, IL-17 exhibits
both a protective and a deleterious role. Neutrophils are among the first beneficial cells to arrive
at the diseased location and have the ability to swiftly exit blood vessels when a periodontal disease
infection begins. According to Mazurek-Mochol et al. [32], IL-17 has the ability to attract
neutrophils to the afflicted site of periodontal ligaments and control their migration from the bone
marrow into the bloodstream. Through both independent and oxygen-dependent processes,
neutrophils eat germs and sterilize in order to activate the immune system and provide protection.
Yet, neutrophils' primary bactericidal agents are the lysosomal enzymes and superoxide ions,
whose overproduction can harm nearby tissue and cell types and intensify the immune system's
reaction. Furthermore, the neutrophils' generation and expulsion of inflammatory compounds
during the phagocytosis of bacteria will exacerbate inflammatory processes and encourage the

regional inflammatory reaction of periodontal tissues, resulting in the destruction and damage of

This article is an open access article distributed under

the terms and conditions of the Creative Commons Attribution- 527
NonCommercial 4.0 International (CC BY-NC 4.0 license)

(

hi

ttp://creativecommons.org/licenses/by-nc/4.0/).



http://creativecommons.org/licenses/by-nc/4.0/

E.S Sobeih et al. Bas ] Sci 42(3) (2024)517-532

those tissues [33]. In individuals with periodontitis, IL-17 can also cause osteoblasts to release
RANKL, which aids in osteoclast differentiation and mediates alveolar bone absorption [34].
Although several studies have demonstrated that IL-17 is strongly linked to bone destruction in
rheumatoid arthritis, researchers have demonstrated that IL-17 has a significant protective function
in preventing the breakdown of bones in Porphyromonas gingivalis-induced periodontitis [35].
Moreover, I1L-17 can work in concert with IL-1 an2d TNF-a to stimulate gingival fibroblasts to
generate MMP-1 and MMP-3, which is crucial for the tissue degradation associated with
periodontitis [36]. It is yet unknown if IL-17 contributes to the development of periodontitis,
however, it can encourage keratinocytes to release peptides that are antimicrobial and perform
defense functions. It is unknown whether IL-17 promotes M1 macrophage polarization and
secretes inflammatory markers that trigger the degradation of tooth tissue, but it is implicated in
the pathophysiology of obliterative bronchiolitis in the mouse animal model of unusual tracheal
the transplantation by controlling M1 macrophage separation [31]. Our study was consistent with
Schmidlin et al. [37] results that those with periodontitis had higher levels of IL-35 than controls.
Th1 and Th17 cells and their inflammatory markers have been linked to periodontal disease in
previous research [38]. According to the findings of several research, continual periodontitis
causes aberrant immune cell function, and the emergence of periodontal disease may be
concurrently linked to increased peripheral Th17 and Th1 cells. Interestingly, 1L-35 could guard
against periodontal disease by inhibiting Th17 and Thl cells [39]. According to a recent study,
IL-35 may be a useful biomarker for reducing inflammation and preventing periodontal disease.
Consequently, periodontitis may benefit from IL-35 target treatment , and the investigators
observed that IL-35 may suppress the synthesis of cytokines associated with inflammation
including IL-6 and IL-8 and proposed an anti-inhibitory role for IL-35 in the pathophysiology of
periodontitis [40]. Accordingly, the findings of an interventional animal investigation also took
into account IL-35 inhibitory role in the pathophysiology of resorption of alveolar bones [41].
According to a different in vitro cell investigation, 1L-35 and RANKL may work in concert to
promote osteoclastogenesis , But according to their findings, bone marrow-derived macrophages
comprise a variety of cell types, mostly lymphocytes, which can be impacted by IL-35 in different
ways [42].
By controlling the immune system's response, 1L-35, a Treg-specific suppression of cytokines
associated with inflammation, may help persistent periodontal individuals avoid periodontal tissue

harm brought on by an excessively stimulated immune response by balancing bacterial infection
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with effector cells [43]. When compared to normally functioning tissue, sick tissue has greater
amounts of 1L-35 amino acids and subunit mMRNA, suggesting that it may be a significant factor in
the progression of persistent periodontitis (CP). Given the ease of sampling gingival crevicular
fluids (GCFs) and the availability of straightforward, accurate, and sensitive IL-35 detection
techniques, IL-35 may prove to be a significant clinical diagnostic tool [44]. Higher salivary 1L-35
amounts are positively correlated with higher levels of clinical indicators such as the plaque index,
gingival index, probing depth, and clinical connection, according to comparative and correlation
studies. Although there isn't much research on IL-35, it has the potential to be a treatment for
periodontitis-related alveolar bone resorption [45]. Thus, it would be interesting to look into how
IL-35 inoculations affect the reduction of periodontitis in addition to helping to immunomodulate
periodontal disease [46]. A possible link between serious periodontitis and IL-35 is suggested by
a new study that found increased levels of IL-35 in people with stage Ill as well as stage 1V
periodontitis as well as a connection between 1L-35 levels and periodontitis. By comparing various
phases and grades of periodontitis, a more thorough investigation of this IL-35 may provide
insightful information [47] (Table 2). Abdullameer and Abdulkareem [48] showed the sensitivity
and specificity of saliva IL-17 in screening patients with periodontitis were (80% and 81%) at cut
off 322.61 pg/ml, and these findings were lowest to our research that showed the sensitivity and
specificity of serum IL-17 were (97% and 89%) at cut off 293.7 pg/ml. Therefore, measure of IL-
17 in serum is most preferred in serum than saliva in screening periodontitis. Hassan et al., [40]
showed the sensitivity and specificity of salivary IL-35 in periodontitis patients were 100% and
100%) at cut off <35 pg/ml, and these outcomes were highest compared to our study that mentioned
the sensitivity and specificity of serum 1L-35 were (84% and 87%) at cut off 34.64 pg/ml.
Therefore, it is suggest calculate 1L-35 in saliva for diagnosis periodontitis due to it has highest
sensitivity and specificity (Table 3). Finally, person coefficient showed positive correlation
between IL-17 and IL-35 indicators due to inflammation in periodontal region. IL-17 is pro-
inflammatory cytokine and lead to increase inflammation in periodontal region (stimulate immune
mediators), while IL-35 is anti-inflammatory which lead to inhibit immune mediators to prevent

tissue damage. Therefore, both interleukins increase in periodontitis patients (table 4).
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5. Conclusions

The current study concludes that patients exhibited an increase in anti-inflammatory IL-35 and pro-
inflammatory IL-17 levels. IL-17 serves as a more significant biomarker for diagnosing periodontal
disease compared to IL-35 because to its superior sensitivity and specificity. Additionally, the
incidence rate among male smokers exceeds that of females. Periodontal disease is more prevalent
in senior males aged 51-60 years, attributed to personal habits such as smoking and inadequate

dental hygiene, resulting in the lifelong buildup of pathogenic components.
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