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ABSTRACT

Background: Aggressive periodontitis is a type of periodontal disease that is relatively prevalent among Sudanese 
population. The disease generally affects younger individuals and might lead to tooth loss if undetected early leading to 
costly and long periodontal treatment. Until today, no reliable detection tool is present so, diagnosis is confirmed only 
after periodontal tissue loss has already occurred. Cytokines play a major role in the initiation and also progression of 
this disease. Interleukin 12 has both pro-inflammatory and immune-regulatory effects and it has been implicated in 
the pathogenesis of other inflammatory diseases such as rheumatoid arthritis. However, it was not studied extensively 
in Sudanese population. Therefore, the aim of this study was to measure and compare the level of Interleukin 12 in 
the gingival crevicular fluid of patients with aggressive periodontitis, healthy subjects and to correlate its level with 
periodontal parameters to hopefully help in the development of future detection tools.

Methods: In this study, 30 patients with aggressive periodontitis and 30 healthy subjects were recruited. The 
periodontal parameters included; bleeding on probing (BOP), periodontal pocket depth (PPD), clinical attachment 
level (CAL). Gingival crevicular fluid (GCF) levels of interleukin 12 were measured. 

Results: A total of 60 participants were enrolled in this study with female predominance of 83% and males comprising 
17%. The results of this study showed slight elevation in the level of interleukin-12 in the GCF in AgP group with 
a mean value of (60.7) and a mean value of (52.7) in the healthy subjects group however the difference was not 
statistically significant, P value=(0.120).Also, no statistically significant correlation was found between the level of 
this interleukin and periodontal parameters with slight elevation in AgP group. The P value for bleeding on probing, 
pocket depth and clinical attachment loss=(0.369), (0.985), (0.797) respectively.

Conclusion: The slight increase in the level of interleukin 12 in GCF of aggressive periodontitis patient and slight 
elevation in sites with attachment loss suggests a possible role of this cytokine in the pathogenesis of aggressive 
periodontitis. More studies are required to determine the exact role of this cytokine in aggressive periodontitis.

Key words: Aggressive periodontitis, IL-12, Gingival crevicular fluid

HOW TO CITE THIS ARTICLE: Nada Tawfig Hashim, Marwa Mohamed Sidahmed, Assessment of the Level of Interleukin-12 in Gingival 
Crevicular Fluid of a Group of Patients with Aggressive Periodontitis and a Group of Healthy Subjects, J Res Med Dent Sci, 2022, 10 (2):01-05.

Corresponding author: Nada Tawfig Hashim

e-mail: nada.tawfig@rakmhsu.ac.ae

Received: 10-Jan-2022, Manuscript No. JRMDS-22- 51478; 

Editor assigned: 12-Jan-2022, Pre QC No. JRMDS-22-51478 (PQ); 

Reviewed: 26-Jan-2022, QC No. JRMDS-22-51478; 

Revised: 31-Jan-2022, Manuscript No. JRMDS-22-51478 (R); 

Published: 07-Feb-2022

INTRODUCTION 

Periodontal diseases are a group of disorders with 
different etiologies and clinical manifestations. They 
include periodontitis, which is a chronic multifactorial 
inflammatory disease associated with dysbiotic plaque 

biofilms and characterized by progressive destruction 
of the tooth-supporting apparatus. Its primary 
features include the loss of periodontal tissue support, 
manifested through clinical attachment loss (CAL) and 
radiographically assessed alveolar bone loss, presence of 
periodontal pocketing and gingival bleeding [1].

AgP is a type of periodontal disease that is characterized 
by rapid rate of disease progression, absence of any 
systemic involvement, and familial aggregation of cases. 
There is usually an inconsistency between the amount 
of local factors and the periodontal destruction; these 
risk factors are only detected in a subset of AgP cases 
[2]. The prevalence of AgP ranges from 0.5% to 2.5%.7 
in different populations [3].
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Many studies have underscored the importance of the 
Immuno-inflammatory response to bacterial infection in 
the pathogenesis of periodontitis and tissue damage [4].

Cytokines play a vital role in the direction of inflammatory 
responses towards either protective or destructive 
processes [5]. While the balance between pro- and anti-
inflammatory cytokines may protect the periodontal 
tissue from destructions, the imbalance may results in 
disease progression [6].

IL-12 is a cytokine with both pro inflammatory and 
Immuno-regulatory activity and has a major role in the 
initiation and enhancement of gingival inflammation 
[7].Additionally, IL-12 has been implicated in the 
pathogenesis of several diseases such as psoriasis [7], 
rheumatoid arthritis [8], and periodontitis [9].

Despite numerous advances in the understanding of 
the pathogenesis of chronic inflammatory diseases, 
aggressive periodontitis is still only diagnosed once 
connective tissue and bone destruction has occurred [10] 
keeping in mind that Aggressive periodontitis is time 
consuming plus of high cost of treatment and therefore 
it’s prevention, early detection and management are 
issues which, if effectively addressed, are likely to yield 
considerable healthcare benefit [11].

Although clinical and radiographic examinations are 
essential to assess tissue destruction, they may be 
limited or not sufficient to identify certain sites of active 
disease or the degree of host susceptibility to future 
disease [12].

This in turn emphasizes the importance of characterizing 
biomarker profiles that might functionally interrelate in 
AgP which would be suitable to help the development of 
future novel diagnostic tools that would strongly assist 
current clinical and radiographic diagnostic approaches.

Currently, there are many different components in 
the GCF that have been investigated as diagnostic and 
prognostic markers of periodontal disease progression 
involving; inflammatory mediators, markers of oxidative 
stress, host-derived enzymes, tissue-breakdown 
products and mediators of bone homeostasis [13].

The level of interleukin-12 in GCF has not been thoroughly 
investigated specially in Sudan, therefore, shedding a 
light on this issue is worthy and has a promising value.

Based on the aforementioned facts, the present study 
will assess the level of IL-12 among a group of Sudanese 
patients with aggressive periodontitis.

MATERIAL AND METHODS

The present study was carried out on patients attending 
the Periodontology department at Khartoum Dental 
Teaching Hospital. Cases satisfying the eligibility criteria 
were asked to participate in the study after reviewing and 
signing an informed written consent. The participants 
were divided into two groups:

Group A: Patients with AgP (localized and generalized type).

Group B: Healthy subjects. 

Non-probability sampling technique was adopted where 
a total number of 60 subjects were recruited from dental 
clinics of Khartoum Dental Teaching Hospital.

Inclusion criteria
Subjects included in the study were those who were 
diagnosed with aggressive periodontitis in accordance 
with the clinical criteria agreed by the consensus at the 
Workshop of Periodontics in 1999 [14].

Subjects who had at least two sites with ≥ 5 mm 
pocket depth with ≥ 2 mm interproximal clinical and 
radiographic bone loss on first molars and/or incisors 
and no more than two other teeth were diagnosed as 
having localized aggressive periodontitis. Whereas 
subjects who had attachment loss of ≥ 5 mm and pocket 
depths ≥ 5 mm and radiographic bone loss and at least 
three affected teeth other than first molars and incisors 
were diagnosed as having generalized aggressive 
periodontitis.

Smokers, those with systemic illnesses or disorders that 
might influence periodontal health or medicines, and 
people who had recently had periodontal treatment or 
antibiotics were all excluded from the study.

Data collection tools and techniques
Demographic data included age, gender, and in addition 
to medical history were recorded for each subject. A 
calibrated examiner (Sidahmed M) recorded all clinical 
periodontal indices; plaque index (PI) [15,16], gingival 
index (GI) [17], pocket depth (PD), and CAL for each 
patient, after the collection of GCF. 

Measurements for those indices were recorded from 
four sites per tooth. University of Michigan ‘O’ probe 
with William’s markings was used to perform the 
periodontal examination. The bone loss estimation was 
radiographically assessed for each patient to determine 
the severity and pattern of alveolar bone loss.

GCF sampling
Following clinical examination, periodontal sites for 
GCF collection were isolated with cotton rolls to prevent 
saliva contamination and air-dried gently with removal 
of supragingival plaque. For AgP patients, samples were 
collected from a diseased or affected site (PD ≥ 5 mm 
with concomitant presence of BOP, CAL ≥ 2 mm, and 
radiographically detected bone loss). All the selected 
sites of healthy subjects were periodontally healthy.

GCF samples were collected from each site with a sterile 
absorbing paper strip gently inserted into the sites for 
30 seconds then removed and placed immediately into 
cryo vial and put into the cryo box then transported in 
cold temperature to the Institute of Endemic Diseases 
laboratory where it was stored at -70 degrees Celsius 
until analysis was undertaken.

Measurement of IL12
A quantitative sandwich ELISA technique was employed 
using Human IL-12 ELISA MAX™ Deluxe Set by Bio 



Nada Tawfig Hashim, et al. J Res Med Dent Sci, 2022, 10 (2):01-05

3Journal of Research in Medical and Dental Science | Vol. 10 | Issue 2 | February 2022

Legend (has a detection rate of seven pg/ml of GCF).

The following procedure for the quantitative sandwich 
ELISA technique was performed:

On day one
100 µl of diluted Capture Antibody Solution was added to 
each well. The plate was sealed and incubated overnight 
between 2 °C and 8 °C.

On day two
Plates were washed four times with addition of 200 
µl 1XAssay Diluent A to each well, plate were sealed 
and incubated at room temperature for one hour with 
shaking on a plate shaker. All subsequent incubations 
with shaking were performed similarly.

Plates were washed four times and 100 µl diluted 
standards and samples were added to the appropriate 
wells. Plates were sealed and incubated at room 
temperature for two hours with shaking.

Plates were washed four times with 100 µl diluted 
Detection Antibody Solution to each well. Plates were 
sealed and incubated at room temperature for one hour 
with shaking,

Plates were washed four times with 100 µl diluted 
Avidin-HRP solution added to each well. Plates were 
sealed and incubated at room temperature for 30 
minutes with shaking.

Plates were washed 5 times with soaking for 30 seconds 
to one minute per wash, 100 µl of freshly mixed TMB 
Substrate Solution to each well and incubated in the dark 
for 15 minutes.

100 µl of stop solution was added to each well. Read 
absorbance at 450 nm and 570 nm within 15 minutes.

Statistical analysis
Statistical Package for the Social Sciences (SPSS) 
software computer program version 23.0.0.0 was used. 

Means and standard deviations of parameters were 
calculated. Students- t-test or Mann Whitney test was 
used to compare clinical and demographic parameters 
and biomarker levels among groups. 

Spearman correlations were performed to evaluate 
associations between clinical parameters and IL-12 
levels.

Ethical consideration
Ethical clearance was obtained from the University of 
Khartoum Research Ethics Board and a written ethical 
clearance was also obtained from Khartoum State 
Ministry of Health (KSMOH).

Before performing the periodontal examination or 
obtaining GCF samples, a written informed consent was 
obtained after explaining the nature and purpose of the 
study declaring that participation is voluntary and that 
refusal will not affect patient’s right to receive treatment. 
Patients were informed that they may withdraw their 

participation even during data collection procedure 
without suffering any penalty of loss of privilege.

RESULTS

A total number of 60 participants were recruited (30 
cases diagnosed with AgP and 30 healthy controls) for 
this study. The AgP group included 7 (23.3%) males 
and 23 (76.7%) females, the mean age of AgP patients’ 
group was 24.2 ± 3.3 years. Out of the 30 AgP patients, 
19 (63.3 %) had generalized aggressive periodontitis 
while 11 (36.7) had localized aggressive periodontitis. 
The healthy subjects group included 27 (90%) females 
and 3 (10%) males with a mean age of 25.1 ± 4.6.

Periodontal parameters show that the AgP patients’ 
group had bleeding on probing of 67.5 ± 31.2% compared 
with 9.5 ± 2% for healthy subjects. The AgP group had a 
mean PPD of (5.8 ± 0.8) mm and mean CAL of (6.3 ± 1.2) 
mm (Table 1).

GCF levels of IL-12 were detected using ELISA which 
showed a mean concentration of (52.7) ng/ml and 
(60.7) ng/ml for healthy subjects and AgP patients 
group respectively. Independent samples’ T test was 
used to compare the mean of IL-12 level in AgP group 
and healthy subjects, the P value was (0.120) and was 
found not statistically significant (Table 2).

Independent samples’ T test was also performed to 
compare the concentration of IL-12 in localized vs. 
generalized aggressive periodontitis patients, with 
a mean of (55.9) and (63.5) respectively with a P 
value calculated at (0.347) which was not statistically 
significant (Table 3).

Pearson correlation was performed to correlate the 
concentration of IL-12 with periodontal parameters, no 
statistically significant difference was found with the 
level of IL-12 and degree of CAL and PPD. This may be 
explained by the different disease status during time of 
sample collection.

The difference in means was also demonstrated 
according to gender (Table 4). The three males in the 
control group had a mean of IL-12 of (51.4) compared 
with 7 males in the AgP group with a mean of (58.6). No 
statistically significant difference was found between 
the two groups when independent samples’ T test was 
Table 1: Measurement values of periodontal parameters among 
cases and control groups.

Healthy Aggressive periodontitis
BoP (%) 9.5 ± 2 67.5 ± 31.2

PPD - 5.8 ± 0.8
CAL - 6.3 ± 1.2

Table 2: Mean value of IL-12 concentration in the GCF of cases with 
AgP and healthy subjects.

N Mean SD P value
Healthy 30 52.7 18.3

0.12
Aggressive periodontitis 30 60.7 21.2

Independent sample’s T test was performed. *P value is not statistically 
significant.
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performed (P value=.442). On the other hand, there were 
27 healthy females with a mean of IL-12 concentration 
of (52.8) compared with 23 females in the AgP group 
with a mean of (61.4) with a non-statistically significant 
difference as well (P value= 0.159).

DISCUSSION

Despite advances in the diagnosis of periodontal 
diseases in general, aggressive periodontitis remains 
to be only diagnosed after clinical attachment loss has 
already occurred. Interest in GCF biomarker profiles as 
a future diagnostic tool is on the rise to possibly help in 
early detection and diagnosis of this condition [18]. 

This present analytical cross-sectional study was aimed 
at evaluating and comparing the gingival crevicular fluid 
level of pro-inflammatory cytokine interleukin 12 among 
a group of Sudanese patients diagnosed with aggressive 
periodontitis and a group of healthy subjects. A total 
number of 60 participants were enrolled; 30 patients 
with aggressive periodontitis and 30 healthy subjects. 
The periodontal parameters measured included BOP, 
PPD, and CAL.

 The results of this current study revealed that the GCF 
level of IL-12 was increased slightly in AgP patients group 
in comparison with healthy subjects group, however, the 
difference was not statistically significant which is in 
agreement with a study conducted in Sudan by Hager 
et al, where multiple cytokines were measures in the 
GCF, it was shown that the level of IL-12 in AgP patients 
group was enhanced but that the level difference was 
not statistically significant when compared to healthy 
subjects [5]. 

This maybe explained in part by the disease state of AgP 
patients (period of either activation or quiescence) during 
which the GCF samples were collected. In addition, this 
may be due to the immune system attempting to locally 
decrease the inflammatory response and augment 
molecules involved in the healing process [5]. It should 
also be considered that different immune responses 
might be triggered by different dysbiotic microbial 
communities [13,18]. Factors relating to GCF analytical 
method must be considered as well [19]. Contradicting 
results were found in a study by Branco et al. [20] whose 
results indicated a highly significant role of IL-12 in 

the GCF of Localized aggressive periodontitis patients, 
suggesting a localized immune response to periodontal 
pathogens responsible for localized AgP. Another study 
found the level of interleukin- 12 to be increased with 
increase in the inflammation of periodontal tissues of 
chronic and aggressive periodontitis patients [21]. 

Similar results were also found by Sanchez et al. 
[22] It should be taken into consideration that the 
aforementioned studies measured the level of IL-12 
in serum, which might be affected by many factors 
[23,24] and multiple studies found no correlation 
when comparing between concentrations of different 
cytokines in serum and GCF [25].

When IL-12 levels were compared between localized 
and generalized AgP patients, the difference was not 
statistically significant, although the levels were slightly 
increased in generalized AgP patients, this difference 
could be attributed to the fact that the number of patients 
with generalized aggressive periodontitis outweighed 
that of those with localized aggressive periodontitis. 
More studies should be conducted with regard to the 
ration of generalized AgP to localized AgP patients 
included.

CONCLUSIONS

The results of this study demonstrate that concentration 
of IL-12 in the GCF was slightly higher in AgP patients’ 
group although the difference was not statistically 
different. No significant correlation was found between 
level of IL-12 in the GCF with periodontal parameters 
(BOP, PPD, CAL) or with age and gender.

STRENGTHS AND LIMITATIONS OF THE STUDY

The strength of this study lies in using GCF as a valid 
non-invasive diagnostic tool and the fact that the level 
of IL-12 in the GFC has not been investigated thoroughly 
in general and among Sudanese population in specific. 
The limitations of this study include the small sample 
size and consequently the results cannot be generalized 
to the broader community based on this study alone. A 
study with a larger sample utilizing the new classification 
of periodontal and peri-implant diseases and conditions 
should be conducted to draw definite conclusions. The 

Table 3: Comparison of mean of IL-12 according to type of aggressive periodontitis.

N Mean SD P value

Generalized Aggressive Periodontitis 19 63.5 21.2
0.347

Localized Aggressive Periodontitis 11 55.9 21.1
Independent samples’ T test performed

Table 4: Correlation between GCF level of IL-12 and periodontal parameters.

BOP PPD CAL

Healthy
Pearson Correlation 0.038

P value 0.841

Aggressive periodontitis
Pearson Correlation -0.17 -0.003 0.049

P value 0.369 0.985 0.797
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uncontrolled design and clear dominance of female 
patients might affect the results of the study.

REFERENCES

1. Papapanou PN, Sanz M, Buduneli N, et al. Periodontitis: 
Consensus report of workgroup 2 of the 2017 world 
workshop on the classification of periodontal and peri-
implant diseases and conditions. J Periodontol 2018; 
89:S173-82.  

2. Albandar JM. Aggressive periodontitis: Case definition 
and diagnostic criteria. Periodontol 2014; 65:13–26.  

3. Susin C, Haas AN, Albandar JM. Epidemiology and 
demographics of aggressive periodontitis. Periodontol 
2014; 65:27–45. 

4. Armitage GC, Robertson PB. The biology, prevention, 
diagnosis and treatment of periodontal diseases. J Am 
Dent Assoc 2009; 140:36S–43S.  

5. Zein Elabdeen HR, Mustafa M, Ali R, et al. Cytokine 
profile in gingival crevicular fluid and plasma of patients 
with aggressive periodontitis. Acta Odontol Scand 2017; 
75:61622. 

6. Armitage GC. Comparison of the microbiological features 
of chronic and aggressive periodontitis. Periodontol 
2010; 53:70–88. 

7. Glowacka E, Lewkowicz P, Rotsztejn H, et al. IL-8, IL-
12 and IL-10 cytokines generation by neutrophils, 
fibroblasts and neutrophils-fibroblasts interaction in 
psoriasis. Adv Med Sci 2010; 55:254-260. 

8. Hueber AJ, Asquith DL, Researcher P, et al. Embracing 
novel cytokines in RA–complexity grows as does 
opportunity ! Best Pract Res Clin Rheumatol 2010; 
24:479–87. 

9. Sasaki H, Suzuki N, Kent R, et al. T cell response 
mediated by myeloid cell-derived il-12 is responsible 
for porphyromonas gingivalis-induced periodontitis in 
IL-10-deficient mice. J Immunol 2008; 180:6193–6198. 
Indexed at, google scholar, cross ref

10. Vieira AR, Albandar JM. Role of genetic factors in the 
pathogenesis of aggressive periodontitis. Periodontol 
2014; 65:92-106. 

11. Slots J. Periodontology: Past, present, perspectives. 
Periodontol 2013; 62:7–19.

12. Giannobile WV, Beikler T, Kinney JS, et al. Saliva as a 

diagnostic tool for periodontal disease: Current state 
and future directions. Periodontol 2009; 50:52. 

13. Barros SP, Williams R, Offenbacher S, et al. Gingival 
crevicular fluid as a source of biomarkers for 
periodontitis. Periodontol 2016; 70:53-64.  

14. Rai B, Kharb S, Jain R, et al. Biomarkers of periodontitis 
in oral fluids. J Oral Sci 2008; 50:53-56. 

15. Gately MK, Renzetti LM, Magram J, et al. The interleukin-12/
system : Role in normal and pathologic immune responses. 
Annu Rev Immunol 1998; 16:495–521. 

16. SMO, VA D. Antiinflammatory cytokines. Chest 2000; 
117:1162–72.  

17. Löe H, Silness P. Periodontal disease in pregnancy I. Acta 
Odontol Scand 1963; 21:533-51.  

18. Teles RP, Gursky LC, Faveri M, et al. Relationships 
between subgingival microbiota and GCF biomarkers in 
generalized aggressive periodontitis. J Clin Periodontol 
2010; 37:313-23. 

19. Nazar Majeed Z, Philip K, Alabsi AM, et al. Identification 
of gingival crevicular fluid sampling, analytical methods, 
and oral biomarkers for the diagnosis and monitoring of 
periodontal diseases: A systematic review. Dis Markers 
2016; 2016.  

20. Branco-de-Almeida LS, Cruz-Almeida Y, Gonzalez-
Marrero Y, et al. Local and plasma biomarker profiles 
in localized aggressive periodontitis. Clin Translational 
Res 2017; 2:258-68. 

21. Robati M, Ranjbari A, Boroujerdnia MG, et al. Detection 
of IL-4,IL-6,IL-12 serum levels in generalized aggressive 
periodontitis. Iran J Immunol 2011; 8:170–175. 

22. Sanchez-Hernandez P, Zamora-perez A, Fuentes-
Lerma M, et al. IL12 and IL18 levels in serum and 
gingival tissues in aggressive periodontitis and chronic 
periodontitis. Oral Dis 2011; 17:522–529. Indexed at, 
google scholar, cross ref

23. D Henry TJW. Factors affecting the measurement of 
cytokines in biological fluids: implications for their clinical 
measurement. Ann Clin Biochem 1995; 32:358–368. 

24. Wytrykowska A, Prosba-Mackiewicz M, Nyka WM. IL-
1β, TNF-α, and IL-6 levels in gingival fluid and serum of 
patients with ischemic stroke. J Oral Sci 2016; 58:509-13. 

25. Fell RA, Zee KY AM. The correlation of serum and 
gingival crevicular fluid cytokines in obese subjects. J 
Int Acad Periodontol 2013; 15:20–27. 

https://aap.onlinelibrary.wiley.com/doi/10.1002/JPER.17-0721
https://aap.onlinelibrary.wiley.com/doi/10.1002/JPER.17-0721
https://aap.onlinelibrary.wiley.com/doi/10.1002/JPER.17-0721
https://aap.onlinelibrary.wiley.com/doi/10.1002/JPER.17-0721
https://onlinelibrary.wiley.com/doi/10.1111/prd.12014
https://onlinelibrary.wiley.com/doi/10.1111/prd.12014
https://onlinelibrary.wiley.com/doi/10.1111/prd.12019
https://onlinelibrary.wiley.com/doi/10.1111/prd.12019
https://jada.ada.org/article/S0002-8177(14)63470-X/fulltext
https://jada.ada.org/article/S0002-8177(14)63470-X/fulltext
https://www.tandfonline.com/doi/abs/10.1080/00016357.2017.1372623?journalCode=iode20
https://www.tandfonline.com/doi/abs/10.1080/00016357.2017.1372623?journalCode=iode20
https://www.tandfonline.com/doi/abs/10.1080/00016357.2017.1372623?journalCode=iode20
https://onlinelibrary.wiley.com/doi/10.1111/j.1600-0757.2010.00357.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1600-0757.2010.00357.x
https://www.sciencedirect.com/science/article/abs/pii/S1896112614600390?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1896112614600390?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1896112614600390?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1896112614600390?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1521694210000057
https://www.sciencedirect.com/science/article/abs/pii/S1521694210000057
https://www.sciencedirect.com/science/article/abs/pii/S1521694210000057
https://www.jimmunol.org/content/180/9/6193
https://www.jimmunol.org/content/180/9/6193
https://www.jimmunol.org/content/180/9/6193
https://www.jimmunol.org/content/180/9/6193
https://pubmed.ncbi.nlm.nih.gov/18424741/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=T+cell+response+mediated+by+myeloid+cell-derived+il-12+is+responsible+for+porphyromonas+gingivalis-induced+periodontitis+in+IL-10-deficient+mice&btnG=
https://doi.org/10.4049/jimmunol.180.9.6193
https://onlinelibrary.wiley.com/doi/10.1111/prd.12021
https://onlinelibrary.wiley.com/doi/10.1111/prd.12021
https://onlinelibrary.wiley.com/doi/10.1111/j.1600-0757.2008.00288.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1600-0757.2008.00288.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1600-0757.2008.00288.x
https://onlinelibrary.wiley.com/doi/10.1111/prd.12107
https://onlinelibrary.wiley.com/doi/10.1111/prd.12107
https://onlinelibrary.wiley.com/doi/10.1111/prd.12107
https://www.jstage.jst.go.jp/article/josnusd/50/1/50_1_53/_article
https://www.jstage.jst.go.jp/article/josnusd/50/1/50_1_53/_article
https://www.annualreviews.org/doi/10.1146/annurev.immunol.16.1.495
https://www.annualreviews.org/doi/10.1146/annurev.immunol.16.1.495
https://journal.chestnet.org/article/S0012-3692(15)32820-8/fulltext
https://www.hindawi.com/journals/jp/2010/293439/
https://onlinelibrary.wiley.com/doi/10.1111/j.1600-051X.2010.01534.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1600-051X.2010.01534.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1600-051X.2010.01534.x
https://www.hindawi.com/journals/dm/2016/1804727/
https://www.hindawi.com/journals/dm/2016/1804727/
https://www.hindawi.com/journals/dm/2016/1804727/
https://www.hindawi.com/journals/dm/2016/1804727/
https://journals.sagepub.com/doi/10.1177/2380084417701898
https://journals.sagepub.com/doi/10.1177/2380084417701898
https://www.semanticscholar.org/paper/Detection-of-IL-4%2C-IL-6-and-IL-12-serum-levels-in-Robati-Ranjbari/66691ac0739f4d106ec4122ac9b7748de8f3c056
https://www.semanticscholar.org/paper/Detection-of-IL-4%2C-IL-6-and-IL-12-serum-levels-in-Robati-Ranjbari/66691ac0739f4d106ec4122ac9b7748de8f3c056
https://www.semanticscholar.org/paper/Detection-of-IL-4%2C-IL-6-and-IL-12-serum-levels-in-Robati-Ranjbari/66691ac0739f4d106ec4122ac9b7748de8f3c056
https://onlinelibrary.wiley.com/doi/10.1111/j.1601-0825.2011.01798.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1601-0825.2011.01798.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1601-0825.2011.01798.x
https://pubmed.ncbi.nlm.nih.gov/21332601/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=IL12+and+IL18+levels+in+serum+and+gingival+tissues+in+aggressive+periodontitis+and+chronic+periodontitis&btnG=
https://doi.org/10.1111/j.1601-0825.2011.01798.x
https://journals.sagepub.com/doi/10.1177/000456329503200402
https://journals.sagepub.com/doi/10.1177/000456329503200402
https://journals.sagepub.com/doi/10.1177/000456329503200402
https://www.jstage.jst.go.jp/article/josnusd/58/4/58_16-0278/_article
https://www.jstage.jst.go.jp/article/josnusd/58/4/58_16-0278/_article
https://www.jstage.jst.go.jp/article/josnusd/58/4/58_16-0278/_article
https://www.semanticscholar.org/paper/The-correlation-of-serum-and-gingival-crevicular-in-Fell-Zee/5677b2ca50b6e6fc920b6f609b9cee482229176b
https://www.semanticscholar.org/paper/The-correlation-of-serum-and-gingival-crevicular-in-Fell-Zee/5677b2ca50b6e6fc920b6f609b9cee482229176b

