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ABSTRACT
Background: Inflammation of the pericorona due to lower third molar impaction (LTMI) is often diagnosed as pericoronitis. Expression 
of cyclooxigenase-2 (COX-2) and caspase-1 may be induced by lipopolysacharide (LPS) and cause pyroptosis with minimal inflammation. 
When LPS activates toll-like receptor (TLR-4), NOD-like receptors containing domain pyrin 3 (NLRP3) inflammasome will activate 
the release of pro-caspase-1 to caspase-1, followed by the secretion of interleukin (IL)-1β. IL-1β and IL-23 which induces CD4+ Tcells 
(Th17) to produce IL-17 as a pro-inflammation cytokine. Purpose: This study aimed to identify the respective roles of COX2, caspase-1 
and IL-17 in pericoronitis inflammation of the pericorona due to LTMI. Methods: Frozen section samples were produced through 
LTMI pericorona tissue biopsy using material provided by the Dental and Oral Clinic at Muwardi Hospital, Surakarta. The paraffin 
block produced was subsequently cut using a clean microtome with the resulting thin slices being placed on an object glass coated with 
polylysine. A diagnosis of pericoronitis was subsequently made by a pathologist. Immunohistochemical staining for COX-2, caspase-1 
and IL-17 was carried out by indirect tyramide signal amplification (TSA) method. Photos were obtained by means of 100X, 200X, 
400X and 1000X objective lensed microscopes to qualitatively assess the above mentioned protein expressions. T-Test was conducted 
in order to establish the difference in expression between the control group and pericoronitis due to LTMI. Results: The presence of a 
brownish yellow color indicated the expression of COX-2, caspase-1 and IL-17 in pericorona epithelial cells which visible expression 
categorized as moderate (30-70%). The mean expression of COX-2, caspase-1 and IL-17 was categorized as mild and there was no 
significant difference between the expression of the three proteins. Conclusion: COX-2, caspase-1 and IL-17 play an important role 
in the phyroptosis signal of LTMI pericoronitis in cases of low inflammation.

Keywords: caspase-1; COX-2, IL-17; inflammation; pericoronitis 

Correspondence: Adi Prayitno, Department of Dentistry, Faculty of Medicine, Universitas Sebelas Maret. Jl. Ir. Sutami 36A, Surakarta 
57126, Indonesia. E-mail: adiprayitno@staff.uns.ac.id.

INTRODUCTION

Severe inflammation of the gums can result in damage 
to the soft tissue around the teeth.1,2 Pericoronitis is a 
polymicrobial infection of the soft tissues surrrounding 
the crown of a partially or incompletely erupted tooth. 
Pericoronitis generally occurs due to third molar impaction. 
The prevalence of pericoronitis, which constitutes an 
inflammatory process, is estimated to be between 8% 
and 59%.3,4 Consequently, the condition needs to be 
appropriately treated immediately .5 During pericoronitis, 

the inflammatory process is initiated by competent immuno 
cells present in tissues throughout the body. Several 
pro-inflammatory mediators, including: interleukin (IL), 
tumor necrosis factor and tumor growth factor, have been 
reported as forming part of the pericoronitis mechanism,6–8 
These mediators also comprise cyclooxigenase (COX)-2, 
caspase-1 and IL-17.

These COX-2 and endogenous and exogenous 
prostaglandin-2 (PGE-2) molecules are expressed by 
macrophage cells and triggered by the presence of 
lipopolysacarida (LPS) on bacterial cell surfaces. It has 
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been stated that the stimulating effects of endogenous 
and exogenous PGE-2 leads to the cAMP-PKA-AKAP-
dependent pathway resulting in the suppression of nuclear 
factor kappa beta (NF-κβ) expression, thereby continuing to 
suppress COX-2 expression.9 In a depressed state, due the 
presence of pathogenic bacteria (LPS), cells will program 
their own death by expressing caspase.10

Caspases are expressed by both immune and non-
immune cells and function as inactive zymogens consisting 
of the carboxy effector-terminal protease domain and the 
pro-domain amino-terminal referred to as the caspase-
associated recruitment domain (CARD).11 Caspase-1 
actively converts pro IL-1β and pro IL-18 into its active 
form and initiates an inflammatory response. At the 
same time, gasdermin D will become active and lead to 
pyroptosis.12–14 When LPS binds to toll-like receptor-4 
(TLR-4), ATP signaling will continue in the NOD receptor 
protein and be forwarded to an inflammasome containing 
pyrin domain 3 (NLPR-3). With active NLPR-3, caspase-1 
will be released and change to caspase-1. Furthermore, pro 
IL-1β will be changed to IL-1β by caspase-1. In addition, 
IL-23 will also be expressed, subsequently functioning as a 
paracrine for Th-17 cells in the production of IL-17.12–14

IL-17 is an important cytokine which is known 
to regulate various immunocompetent cells such as 
macrophages, neutrophils and/or epithelial cells during 
several pathological processes.15 IL-17A, IL-17C and IL-
17F also play a role in triggering tissue repair and epithelial 
cell responses to extracellular bacteria.16 In another study, 
it was found that IL-17 responses would have implications 
for inflammatory events and cause tissue damage.17,18 

The aim of this study is to identify the correlations of 
COX-2, caspase-1 and IL-17 to the role of inflammation 
in pericoronitis resulting from lower third molar impaction 
(LTMI).

MATERIALS AND METHODS

Ethical clearance was issued by the Ethical Commission of 
Research, Faculty of Medicine, Universitas Sebelas Maret, 
Muwardi Hospital, Surakarta (No. EC-98/VIII/2008).

Frozen sections were manufactured during a LTMI 
pericorona tissue biopsy performed at the Dental and 
Oral Clinic of Muwardi Hospital, Surakarta. The paraffin 
block produced was then cut using a clean microtome 
machine. Thin slices were placed on object glass previously 
coated with polylysine. A diagnosis of pericoronitis was 
arrived at by a pathologist. The immunohistochemical 
stain for COX-2, caspase-1 and IL-17 with monoclonal 
antibody (Santa Cruz Biotech, Amersham Pharmacia 
Biotech) at 1:500 was carried out by indirect tyramide 
signal amplification (TSA) method (NEN Life Science 
Products, Renaissence).19,20 By using 100X, 200X, 400X 
and 1000X objective lensed microscopes (Nikkon), photos 
were obtained to qualitatively assess the abovementioned 
protein-protein expressions. T-Test was conducted in order 
to establish the difference in expression between the control 
group and pericoronitis due to LTMI.

RESULTS

Figure 1 shows the immunohistochemical staining using 
anti-COX-2, caspase-1 and IL-17 monoclonal antibodies. A 
brownish yellow color indicates the expression of COX-2, 
caspase-1 and IL-17 in pericorona epithelial cells (arrows). 
Visible expression is categorized as moderate (30-70%).

Table 1 contains the data relating to imunohistochemical 
staining which shows the expression of COX-2, caspase-1 
and IL-17 in pericorona epithelial cells as the percentage 
of the power of expression (positive cells expressed from 
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Figure 1. Comparison of the expression of COX-2, caspase-1 and IL-17-produced pericorona epithelial cells.
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one view as 100 cells). Visible expression is categorized 
as moderate (30-70%).

The data analyzed with a pair t-test is shown in Table 
2–5. From this analysis, it can be concluded that the 
expression of COX-2, caspase-1 and IL-17 proteins are 
difference beetwen control/healthy and pericoronitis. 
And the expression of COX-2, caspase-1 and IL-17 as a 
pro-inflammation cytokine was low (30%-70%) due to 
Cox-2–PGE-2 feedback system through suppressed NF-κβ 
proteins (as a central integritor for proteins expression). 

DISCUSSION

Inflammation is stimulated by chemical mediators released 
by injured cells for the purpose of blocking the spread 
of infection and initiating healing of damaged tissue. 
Inflammation is strictly regulated by the body where 
inadequate inflammatory processes can cause damage 
or persistent infection, while excessive inflammation 
potentially results in chronic or systemic inflammatory 
disease.21–24

Table 1. Comparison of the expression of COX-2, caspase-1 
and IL-17-produced pericorona epithelial cells

Expression (%)

Cox-2 38.94

casp-1 41.05

IL-17 33.68

Table 5. Paired sample t-test of COX-2–caspase1, COX-2–IL-17 and caspase1–IL-17

Paired differences

t df Sig.
(2-tailed)Mean Std. 

Deviation
Std. Error 

Mean

95% Confidence 
Interval of the 

Difference
Lower Upper

Pair 1 COX-2–casp-1 -.21053 1.35724 .31137 -.86470 .44364 -.676 18 .508

Pair 2 COX-2–IL-17 .42105 1.16980 .26837 -.14277 .98488 1.569 18 .134

Pair 3 casp-1–IL-17 .63158 1.01163 .23208 .14399 1.11917 2.721 18 .014

Table 3. Paired samples statistics

Mean N
Std.

Deviation
Std.

Error Mean

Pair 1 Cox-2 25.0000 38 15.46574 2.50887

Pair 2 casp-1 26.3158 38 16.13642 2.61767

Pair 3 IL-17 22.6316 38 13.54357 2.19706

Table 2. Paired samples correlations

N Correlation Sig.

Pair 1 Cox-2 38 .914 .000

Pair 2 casp-1 38 .926 .000

Pair 3 IL-17 38 .906 .000

Table 4. Paired sample test

Paired differences

t df Sig.
(2-tailed)Mean Std. 

Deviation
Std. Error 

Mean

95% Confidence 
Interval of the 

Difference
Lower Upper

Pair 1 Cox-2 23.50000 15.00405 2.43398 -28.43171 -18.56829 -9.655 37 .000

Pair 2 Casp-1 24.81579 15.66862 2.54179 -29.96594 -19.66564 -9.763 37 .000

Pair 3 IL-17 21.13158 13.08635 2.12289 -25.43295 -16.83020 -9.954 37 .000
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COX)converts arachidonic acid into prostaglandin-H2. 
Two forms of COX have been identified, namely; COX-1 
which is expressed constitutively and COX-2 which is 
expressed due to growth factors, oncogenes, cytokines 
and endotoxins.25,26 LPS is a component of the cell wall of 
Gram-negative bacteria whose extreme sensitivity activates 
the inflammatory response via TLR-4. Macrophages 
activated by LPS show high COX-2 expression.27

Caspase-1 is a component of inflammasome which 
is released when inflammation is active. Caspases-4, -5 
and -11 also activate inflammatory NLRP3 in response to 
LPS. Finally, caspases-4, -5 and -11 are also referred to as 
caspase-1 activators to promote caspase-1 division.28–32 The 
maturation of pro IL-1β and pro IL-18 to IL-1β and IL-18 
promoted by caspase-4 has also been proposed,33,34 but 
further studies are required to confirm this result. Activation 
of caspases-4, -5 and -11 has also been shown to lead to 
pyroptosis.35 Biochemically, it has been revealed that 
caspases-4, -5 and -11 will directly trigger the formation of 
a gasdermin D substrate that leads to the event of pyroptosis 
by activating non-canonical NLRP3 inflammation.36 
Caspase-1 also triggers gas D mirror to mediate pyroptosis 
by canonical inflammation.37–39 In infectious diseases, 
expression of caspases-1 and -11 regulates the protective 
response by releasing IL-1β and IL-18 in specific contexts. 
It can be argued that caspase-1 activation and IL-18 release 
through NLRP3 inflammation contribute to colorectal 
cancer protection.40–42

Simultaneously, IL-23, IL-1β and IL-18 will induce the 
expression of IL-17A by Th17 lymphocyte cells, γδ T cells 
and iNKT cells.43–46 The direct effect of IL-17A on other 
cells remains to be explored. To test the hypothesis that 
IL-18 and IL-1β can stimulate IL-17A secretion in cells 
has been demonstrated in mice.47

The majority of pathological conditions include 
pyroptosis which can, therefore, be used to identify an 
infection, hereditary auto-inflammation syndrome and 
inflammatory bowel disease.48–51 In a mouse subject 
suffering from septic shock, the presence of pyroptosis 
is probably the crucial determinant of mortality resulting 
from excessive LPS.52 In conclusion, COX-2, caspase-1 
and IL-17 play a significant part in pyroptosis signaling of 
pericoronitis LTMI with low inflammation.

REFERENCES

 1. Darveau RP. Periodontitis: a polymicrobial disruption of host 
homeostasis. Nat Rev Microbiol. 2010; 8(7): 481–90. 

 2. McCoy JM. Complications of retention: pathology associated with 
retained third molars. Atlas Oral Maxillofac Surg Clin. 2012; 20(2): 
177–95. 

 3. Kadaryati L, Indiarti IS. Perawatan perikoronitis regio molar satu 
kanan bawah pada anak laki-laki usia 6 tahun. J Dent Indones. 2008; 
14(2): 127–31. 

 4. Drugs Details. Pericoronitis – definition, reasons, sign and symptoms, 
contagious, pain management and prevention. 2018. Available from: 
https://drugsdetails.com/pericoronitis-definition-reasons-sign-and-

symptoms-contagious-pain-management-and-prevention/. Accessed 
2018 Sep 15.

 5. Opie EL. Inflammation and immunity. J Immunol. 1929; 17(4): 
329–42. 

 6. Bergsbaken T, Fink SL, Cookson BT. Pyroptosis: host cell death 
and inflammation. Nat Rev Microbiol. 2009; 7(2): 99–109. 

 7. Messer JS. The cellular autophagy/apoptosis checkpoint during 
inflammation. Cell Mol Life Sci. 2017; 74(7): 1281–96. 

 8. Newton K, Dixit VM. Signaling in innate immunity and 
inflammation. Cold Spring Harb Perspect Biol. 2012; 4(3): 
a006049. 

 9. Lee J-H, Jung N-H, Lee B-H, Kim S-H, Jun JH. Suppression of 
Heme Oxygenase-1 by Prostaglandin E2-Protein Kinase A-A-
Kinase anchoring protein signaling is central for augmented 
Cyclooxygenase-2 expression in Lipopolysaccharide-Stimulated 
RAW 264.7 macrophages. Allergy Asthma Immunol Res. 2013; 
5(5): 329. 

10. Nurmi K, Virkanen J, Rajamäki K, Niemi K, Kovanen PT, Eklund 
KK. Ethanol inhibits activation of NLRP3 and AIM2 inflammasomes 
in human macrophages--a novel anti-inflammatory action of alcohol. 
Catapano A, editor. PLoS One. 2013; 8(11): e78537. 

11. Creagh EM. Caspase crosstalk: integration of apoptotic and innate 
immune signalling pathways. Trends Immunol. 2014; 35(12): 
631–40. 

12. Wynick C, Petes C, Tigert A, Gee K. Lipopolysaccharide-Mediated 
induction of concurrent IL-1β and IL-23 expression in THP-1 cells 
exhibits differential requirements for Caspase-1 and Cathepsin B 
activity. J Interf Cytokine Res. 2016; 36(8): 477–87. 

13. McKenzie BS, Kastelein RA, Cua DJ. Understanding the IL-23–IL-
17 immune pathway. Trends Immunol. 2006; 27(1): 17–23. 

14. Gaffen SL, Jain R, Garg A V, Cua DJ. The IL-23-IL-17 immune 
axis: from mechanisms to therapeutic testing. Nat Rev Immunol. 
2014; 14(9): 585–600. 

15. Onishi RM, Gaffen SL. Interleukin-17 and its target genes: 
mechanisms of interleukin-17 function in disease. Immunology. 
2010; 129(3): 311–21. 

16. Pappu R, Rutz S, Ouyang W. Regulation of epithelial immunity by 
IL-17 family cytokines. Trends Immunol. 2012; 33(7): 343–9. 

17. Iwakura Y, Ishigame H, Saijo S, Nakae S. Functional specialization 
of interleukin-17 family members. Immunity. 2011; 34(2): 149–62. 

18. Kasahara DI, Kim HY, Williams AS, Verbout NG, Tran J, Si 
H, Wurmbrand AP, Jastrab J, Hug C, Umetsu DT, Shore SA. 
Pulmonary inflammation induced by subacute ozone is augmented 
in adiponectin-deficient mice: role of IL-17A. J Immunol. 2012; 
188(9): 4558–67. 

19. Kim SH, Shin YK, Lee KM, Lee JS, Yun JH, Lee SM. An improved 
protocol of biotinylated tyramine-based immunohistochemistry 
minimizing nonspecific background staining. J Histochem 
Cytochem. 2003; 51(1): 129–32. 

20. Leica Biosystems. An animated guide to immunohistochemistry. 
IHC & ISH advanced staining guide. 2013. Available from: https://
www.leicabiosystem.com. Accessed 2018 Sep 15. 

21. Sencimen M, Saygun I, Gulses A, Bal V, Acikel CH, Kubar A. 
Evaluation of periodontal pathogens of the mandibular third molar 
pericoronitis by using real time PCR. Int Dent J. 2014; 64(4): 
200–5. 

22. Sixou J-L, Magaud C, Jolivet-Gougeon A, Cormier M, Bonnaure-
Mallet M. Evaluation of the mandibular third molar pericoronitis 
flora and its susceptibility to different antibiotics prescribed in 
france. J Clin Microbiol. 2003; 41(12): 5794–7. 

23. Sabra SM, Soliman MM. The prevalence of impacted mandibular 
wisdom with associated physical signs and microbial infections 
among under graduate girls at Taif University, KSA. World Appl 
Sci J. 2013; 21(1): 21–9. 

24. Kityamuwesi R, Muwaz L, Kasangaki A, Kajumbula H, Rwenyonyi 
C. Characteristics of pyogenic odontogenic infection in patients 
attending Mulago Hospital, Uganda: a cross-sectional study. BMC 
Microbiol. 2015; 15(1): 46. 

25. HWANG D. Modulation of the expression of cyclooxygenase-2 by 
fatty acids mediated through Toll-like receptor 4-derived signaling 
pathways. FASEB J. 2001; 15(14): 2556–64. 

Dental Journal (Majalah Kedokteran Gigi) p-ISSN: 1978-3728; e-ISSN: 2442-9740. Accredited No. 32a/E/KPT/2017. 
Open access under CC-BY-SA license. Available at http://e-journal.unair.ac.id/index.php/MKG
DOI: 10.20473/j.djmkg.v52.i2.p105–109

https://drugsdetails.com/pericoronitis-definition-reasons-sign-andsymptoms-contagious-pain-management-and-prevention/
https://
http://www.leicabiosystem.com
http://e-journal.unair.ac.id/index.php/MKG
http://dx.doi.org/10.20473/j.djmkg.v52.i2.p105-109


109Adi Prayitno/Dent. J. (Majalah Kedokteran Gigi) 2019 June; 52(2): 105–109

26. Har r is R E. Cyclooxygenase-2 (cox-2) blockade in the 
chemoprevention of cancers of the colon, breast, prostate, and lung. 
Inflammopharmacology. 2009; 17(2): 55–67. 

27. Ren W, Hu L, Hua F, Jin J, Wang Y, Zhu L. Myeloid differentiation 
protein 2 silencing decreases LPS-induced cytokine production and 
TLR4/MyD88 pathway activity in alveolar macrophages. Immunol 
Lett. 2011; 141(1): 94–101. 

28. Martinon F, Burns K, Tschopp J. The inflammasome: a molecular 
platform triggering activation of inflammatory caspases and 
processing of proIL-beta. Mol Cell. 2002; 10(2): 417–26. 

29. Kayagaki N, Warming S, Lamkanfi M, Walle L Vande, Louie S, 
Dong J, Newton K, Qu Y, Liu J, Heldens S, Zhang J, Lee WP, Roose-
Girma M, Dixit VM. Non-canonical inflammasome activation 
targets caspase-11. Nature. 2011; 479(7371): 117–21. 

30. Rathinam VAK, Vanaja SK, Waggoner L, Sokolovska A, Becker 
C, Stuart LM, Leong JM, Fitzgerald KA. TRIF licenses caspase-
11-dependent NLRP3 inflammasome activation by gram-negative 
bacteria. Cell. 2012; 150(3): 606–19. 

31. Broz P, Ruby T, Belhocine K, Bouley DM, Kayagaki N, Dixit VM, 
Monack DM. Caspase-11 increases susceptibility to Salmonella 
infection in the absence of caspase-1. Nature. 2012; 490(7419): 
288–91. 

32. Gurung P, Malireddi RKS, Anand PK, Demon D, Walle L Vande, 
Liu Z, Vogel P, Lamkanfi M, Kanneganti T-D. Toll or interleukin-1 
receptor (TIR) domain-containing adaptor inducing interferon-β 
(TRIF)-mediated caspase-11 protease production integrates Toll-
like receptor 4 (TLR4) protein- and Nlrp3 inflammasome-mediated 
host defense against enteropathogens. J Biol Chem. 2012; 287(41): 
34474–83. 

33. Fassy F, Krebs O, Rey H, Komara B, Gillard C, Capdevila C, Yea C, 
Faucheu C, Blanchet A-M, Miossec C, Diu-Hercend A. Enzymatic 
activity of two caspases related to interleukin-1beta-converting 
enzyme. Eur J Biochem. 1998; 253(1): 76–83. 

34. Knodler LA, Crowley SM, Sham HP, Yang H, Wrande M, Ma C, 
Ernst RK, Steele-Mortimer O, Celli J, Vallance BA. Noncanonical 
inf lammasome activation of caspase-4/caspase-11 mediates 
epithelial defenses against enteric bacterial pathogens. Cell Host 
Microbe. 2014; 16(2): 249–56. 

35. Casson CN, Copenhaver AM, Zwack EE, Nguyen HT, Strowig T, 
Javdan B, Bradley WP, Fung TC, Flavell RA, Brodsky IE, Shin S. 
Caspase-11 activation in response to bacterial secretion systems that 
access the host cytosol. Isberg RR, editor. PLoS Pathog. 2013; 9(6): 
e1003400. 

36. Lukens JR, Vogel P, Johnson GR, Kelliher MA, Iwakura Y, Lamkanfi 
M, Kanneganti T-D. RIP1-driven autoinflammation targets IL-1α 
independently of inflammasomes and RIP3. Nature. 2013; 498(7453): 
224–7. 

37. Kayagaki N, Stowe IB, Lee BL, O’Rourke K, Anderson K, Warming 
S, Cuellar T, Haley B, Roose-Girma M, Phung QT, Liu PS, Lill JR, 
Li H, Wu J, Kummerfeld S, Zhang J, Lee WP, Snipas SJ, Salvesen 
GS, Morris LX, Fitzgerald L, Zhang Y, Bertram EM, Goodnow 
CC, Dixit VM. Caspase-11 cleaves gasdermin D for non-canonical 
inflammasome signalling. Nature. 2015; 526(7575): 666–71. 

38. Shi J, Zhao Y, Wang K, Shi X, Wang Y, Huang H, Zhuang Y, Cai 
T, Wang F, Shao F. Cleavage of GSDMD by inflammatory caspases 
determines pyroptotic cell death. Nature. 2015; 526(7575): 660–5. 

39. Agard NJ, Maltby D, Wells JA. Inflammatory stimuli regulate 
caspase substrate profiles. Mol Cell Proteomics. 2010; 9(5): 880–
93. 

40. Zaki MH, Vogel P, Body-Malapel M, Lamkanfi M, Kanneganti T-D. 
IL-18 production downstream of the Nlrp3 inflammasome confers 
protection against colorectal tumor formation. J Immunol. 2010; 
185(8): 4912–20. 

41. Allen IC, TeKippe EM, Woodford R-MT, Uronis JM, Holl EK, Rogers 
AB, Herfarth HH, Jobin C, Ting JP-Y. The NLRP3 inflammasome 
functions as a negative regulator of tumorigenesis during colitis-
associated cancer. J Exp Med. 2010; 207(5): 1045–56. 

42. Dupaul-Chicoine J, Arabzadeh A, Dagenais M, Douglas T, 
Champagne C, Morizot A, Rodrigue-Gervais IG, Breton V, Colpitts 
SL, Beauchemin N, Saleh M. The Nlrp3 inflammasome suppresses 
colorectal cancer metastatic growth in the liver by promoting natural 
killer cell tumoricidal activity. Immunity. 2015; 43(4): 751–63. 

43. Lalor SJ, Dungan LS, Sutton CE, Basdeo SA, Fletcher JM, Mills 
KHG. Caspase-1-processed cytokines IL-1beta and IL-18 promote 
IL-17 production by gammadelta and CD4 T cells that mediate 
autoimmunity. J Immunol. 2011; 186(10): 5738–48. 

44. Dungan LS, Mills KHG. Caspase-1-processed IL-1 family cytokines 
play a vital role in driving innate IL-17. Cytokine. 2011; 56(1): 
126–32. 

45. Doisne J-M, Soulard V, Bécourt C, Amniai L, Henrot P, Havenar-
Daughton C, Blanchet C, Zitvogel L, Ryffel B, Cavaillon J-M, Marie 
JC, Couillin I, Benlagha K. Cutting edge: crucial role of IL-1 and 
IL-23 in the innate IL-17 response of peripheral lymph node NK1.1- 
invariant NKT cells to bacteria. J Immunol. 2011; 186(2): 662–6. 

46. Campillo-Gimenez L, Cumont M-C, Fay M, Kared H, Monceaux 
V, Diop O, Müller-Trutwin M, Hurtrel B, Lévy Y, Zaunders J, Dy 
M, Leite-de-Moraes MC, Elbim C, Estaquier J. AIDS progression is 
associated with the emergence of IL-17-producing cells early after 
simian immunodeficiency virus infection. J Immunol. 2010; 184(2): 
984–92. 

47. Li T, Lewallen M, Chen S, Yu W, Zhang N, Xie T. Multipotent stem 
cells isolated from the adult mouse retina are capable of producing 
functional photoreceptor cells. Cell Res. 2013; 23(6): 788–802. 

48. Fink SL, Cookson BT. Pyroptosis and host cell death responses 
during Salmonella infection. Cell Microbiol. 2007; 9(11): 2562–
70. 

49. Shao W, Yeretssian G, Doiron K, Hussain SN, Saleh M. The 
caspase-1 digestome identifies the glycolysis pathway as a target 
during infection and septic shock. J Biol Chem. 2007; 282(50): 
36321–9. 

50. Simon A, van der Meer JWM. Pathogenesis of familial periodic 
fever syndromes or hereditary autoinflammatory syndromes. Am J 
Physiol Integr Comp Physiol. 2007; 292(1): R86–98. 

51. Siegmund B, Lehr HA, Fantuzzi G, Dinarello CA. IL-1β-converting 
enzyme (caspase-1) in intestinal inflammation. Proc Natl Acad Sci 
USA. 2001; 98(23): 13249–54. 

52. Li P, Allen H, Banerjee S, Franklin S, Herzog L, Johnston C, 
McDowell J, Paskind M, Rodman L, Salfeld J, Towne E, Tracey D, 
Wardwell S, Wei F-Y, Wong W, Kamen R, Seshadri T. Mice deficient 
in IL-1β-converting enzyme are defective in production of mature 
IL-1β and resistant to endotoxic shock. Cell. 1995; 80(3): 401–11.

Dental Journal (Majalah Kedokteran Gigi) p-ISSN: 1978-3728; e-ISSN: 2442-9740. Accredited No. 32a/E/KPT/2017. 
Open access under CC-BY-SA license. Available at http://e-journal.unair.ac.id/index.php/MKG
DOI: 10.20473/j.djmkg.v52.i2.p105–109

http://e-journal.unair.ac.id/index.php/MKG
http://dx.doi.org/10.20473/j.djmkg.v52.i2.p105-109



