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Abstract 

In this study, 80 samples of gingival crevicular fluid (GCF) from patients have their teeth filled with 

different restoration materials , collected 20 sample of composite resin restoration material ,20 sample of 

crown ceramic restoration material , 20 sample of metal ceramic restoration material and 20 sample of 

control non-filled teeth. The purpose of this study was determine the effects composite rein , ceramic 

crown and metal ceramic crown restoration material on (GCF) levels of interleukin 1(IL-1 β) ,  interferon 

gamma (IFN- γ) , Matrix Metalloproteinase-8 (MMP8) and tumor necrosis factor (TNF- β ). Paper points 

(size 30) were inserted into the gingival crevice until mild resistance was felt, and kept in place for 30 

seconds. Following collection of GCF the paper point placed in eppendroffs tubes contain (300 micro liter) 

phosphate buffer saline. GCF was eluted from paper point by centrifugation at 3000 rpm for 15 minutes 

after that the paper point was removed and GCF sample kept at -40 ˚C till analysis. Analysis of data for 

immunological parameter (IL-1β, IFN- γ, TNF- β and MMP8) that got from ELISA test. Finally, the 

results showed mean concentration of  IL-1β, IFN- γ, TNF- β and MMP8 in patients with restoration 

material ( composite resin , crown ceramic and metal ceramic) significant (P < 0.05) were higher than in 

control while MMP-8 in ceramic crown restoration material  high but no significant (P> 0.05 ).  

Keywords: Composite resin, Ceramic crown, Metal ceramic crown, Periodntitis IL-1β, IFN- γ, TNF- β, 

MMP8.   

Introduction 

Dental restorative materials are in direct or 

indirect contact with various tissues, such as 

enamel, dentin, pulp and gingiva. Therefore, 

dental materials should be risk-free for all 

oral tissues and should not cause toxic, 

mutagenic or cancerogenic effects [1]. The 

main purpose of restorative dentistry is to 

restore and maintain tooth health by an 

adequate restorative treatment. Although 

developing technology in the field of 

dentistry, there is a continuing need for 

biomaterials with high biocompatibility, 

mechanical competence and antimicrobial 

effects [2, 3].  

The crown restoration material better to 

other composite resin material. Crown did 

not cause any inflammation, but the 

accumulated plaque on the crwon surface is 

the main cause of gingival inflammation.  

Dental materials can cause gingival 

inflammation because of its placement near 

the gingival and other periodontal tissues [4, 

5]. Biomarkers can be derived directly from 

inflamed periodontal tissue during biopsy, 

from oral fluids, such as gingival crevicular 

fluid (GCF), peri-implant sulcular fluid 

(PISF), mouth-rinse and saliva or blood 

circulatory system - serum or plasma. GCF 

and saliva are particularly suitable, as they 

can be easily and noninvasively collected and 

comprise both locally and systematically 

synthesized molecules [6].  

The content of the gingival crevicular fluid 

(GCF) reflects inflammatory reactions taking 

place in the gingival tissue [7, 8]. GCF can be 

considered among the most nontraumatic 

investigational methods used to provide 

information about periodontal tissue  
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conditions, including the status of the 

connective tissue and the degree of hard 

tissue destruction [9, 10]. An increased 

volume of GCF is positively associated with 

the degree of gingival inflammation [11]. 

Cytokines are glycoproteins with a low 

molecular weight, which play a role in 

important biological events, such as cellular 

growth, inflammation, immunity, tissue 

repair and hematopoiesis [12, 13]. They also 

play an important role in the inflammatory 

response related to gingivitis, tissue 

destruction in periodontal diseases and the 

regulation of the adaptive immune response 

[14, 13]. The restoration material increased 

the progressive gingival inflammation [15].  

Composition of the materials may cause 

inflammatory responses by monocyte 

activation and changes in the levels of 

cytokine released from monocytes. This 

condition causes variations in the levels of 

some cytokines, such as IL-1β, TNF, IFN- γ, 

and MMP8 in the gingival crevicular fluid 

(GCF) of the infected region [16]. IL1beta 

levels can increase in GCF during the initial 

phase of gingival inflammation before the 

onset of clinical signs of gingivitis [17, 8]. 

Innate-immune-system triggered 

inflammation is activated after periodontal 

pathogens have invaded through the first line 

of defense in the periodontium; comprising 

intact junctional epithelium and a constant 

flow of GCF and antibacterial products. 

Proinflammatory cytokines (IL-1 -βand TNF) 

link the innate and the adaptive immune 

systems together by recruiting and activating 

the adaptive immune system related cells 

[18, 20]. 

Materials and Methods 

Samples Collection of GCF 

To avoid contamination with saliva, they 

were isolated from saliva with cotton wool 

rolls and dried with short air blasts. 

Immediately following isolation and removal 

of supragingival plaque, paper point (size 30) 

were inserted into the gingival crevice until 

mild resistance was felt, and kept in place for 

30 seconds. Blood contaminated paper point 

were excluded. Following collection of GCF 

the paper point placed in eppendroffs tubes 

contain (300 micro liter) phosphate buffer 

saline. GCF was eluted from paper point by 

centrifugation at 3000 rpm for 15 minutes 

after that the paper point was removed and 

GCF sample kept at -40 ˚C till analysis [21, 

23]. 

Statistical Analysis 

Statistical Package for Social Science (SPSS) 

program was used in this study. All values 

were expressed as mean ± standard deviation 

(S.D). A nova test (F.) used to compare 

between all groups and When P values were 

less than or equal to 0.05 considered as 

statistical significance while p value were 

larger than 0.05 as statistical non-significant 

[24].  

Results 

Measurement of Cytokines 

Concentration of Composite Resin 

Restoration Material and Healthy 

Control  

All GCF samples measured by using ELISA 

test for detection the concentration of 

cytokines (IL-1β, IFN-γ, MMP-8 and TNF-β) 

all showed high significant (p0.0001) in 

composite restoration material comparison to 

healthy control Table (1).  
 

Table 1: Concentration of cytokines in patients of Composite Resin Restoration Material and Healthy control     
P. Value 

 

Concentration            ( pg / mL , 

ng/mL) 

Mean ±SD 

Groups 

n =20 

Cytokines 

 

 

0.0001 

 

*27.041±10.069 
 

Composite resin 
 

IL-1β 

( pg/mL ) 
 4.239±1.727 

 

Control 

 

 

0.0001 

 

*41.19±14.4 

 

Composite resin 
 

IFN-γ 

( pg/mL ) 
 12.791±3.641 Control 

 

 

0.0001 

 

*0.396±0.193 
 

Composite resin 
 

MMP-8 

ng/mL)) 

0.123±0.046 

 

Control 

 

 

 

0.0001 

 

 

*36.177±12.641 
 

Composite resin 
 

TNF-β 

( pg/mL) 

9.581±1.855 Control 

*significant differences p0.0001     
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Measurement of Cytokines 

Concentration of Ceramic Crown 

Restoration Material and Healthy 

Control 

All GCF samples measured by using ELISA 

test for detection the concentration of 

cytokines (IL-1β, IFN-γ and TNF-β) all 

showed high significant (p0.0001) in ceramic 

crown restoration material comparison to 

healthy control .While concentration of 

cytokines    MMP-8 high but no significant 

(p> 0.1324) in ceramic crwon restoration 

material comparison to healthy control .Table 

(2).   

 

Table 2: Concentration of cytokines in patient of ceramic crown Restoration Material and Healthy control 
 

P. Value 

 

 

Concentration  ( pg / mL , 

ng/mL) 

Mean ±SD 

 

Groups 

n =20 

 

Cytokines 

 

 

0.0001 

 

 

 

*21.21±8.689 

 

Crown ceramic 

 

 

IL-1β 

( pg/mL ) 

 

 

 

4.239±1.727 Control 

 

 

0.0001 

 

*34.178±10.02 

 

Crown ceramic 

 

 

IFN-γ 

( pg/mL ) 

 

 

12.791±3.641 

 

Control 

 

 

 

0.1324 

0.250±0.131 

 

Crown ceramic 

 

 

MMP-8 

ng/mL)) 0.123±0.046 

 

 

Control 

 

 

 

0.0001 

 

*31.645±15.086 

 

Crown ceramic 

 

 

TNF-β 

( pg/mL) 

 

9.581±1.855 Control 

 

 

Measurement of Cytokines 

Concentration of Metal Ceramic Crown 

Restoration Material and Healthy 

Control 

All GCF samples measured by using ELISA 

test for detection the concentration of 

cytokines (IL-1β, IFN-γ, MMP-8 and TNF-β) 

all showed high significant (p0.0001) in 

metal ceramic restoration material 

comparison to healthy control Table (3).   

 

Table 3: Concentration of cytokines in patients of metal ceramic crown Restoration Material and Healthy control  
 

P. Value 
 

Concentration                      ( pg / 

mL , ng/mL) 

Mean ±SD 

Groups 

n =20 

 

Cytokines 
 

 
 

0.0001 

*26.509±7.333 

 

 

Metal ceramic 

 

 

 

IL-1β 

( pg/mL ) 
 4.239±1.727 Control 

 

 
 

0.0001 

*30.777±10.946 

 

 

Metal ceramic 
 

 

 

IFN-γ 

( pg/mL ) 
 12.791±3.641 Control 

 
 
 

0.0001 
 

0.437±0.277* 
 

 

Metal ceramic 
 

 

MMP-8 

ng/mL)) 
 0.123±0.046 

 

Control 

 
 

 

0.0001 
 

29.848±15.738* 

 

 

Metal ceramic  

TNF-β 

( pg/mL) 
 9.581±1.855 Control 

 

 *significant differences p0.0001  
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Discussion 

Measurement of Cytokines 

Concentration of Composite Resin 

Restoration Material and Healthy 

Control 

 The results found the concentration of 

cytokine IL-1β in patient for composite resin 

compared to healthy group were significant 

statically differences between two groups 

were (p0.0001) table (1). The results 

indicated that composite resin restoration 

material that case toxic and inflammatory 

effect. This result is agreement with 

Sakallioglu et al [25].  IL-1β is important in 

periodontal diseases due to its potency in 

inhibiting bone formation and enhancing 

bone resorption stimulating the production of 

prostaglandin E2, collagenase, and 

proteinase [26].  

Gingival crevicular fluid (GCF) is often 

attracted as a marker of periodontal disease 

activity. It is an inflammatory exudate that 

can be collected at the gingival margin or 

gingival crevice. Host response in periodontal 

disease can be assessed non-invasively by the 

biochemical analysis of GCF [27]. The 

interleukin one beta (IL-1β) is a potent 

inflammatory cytokine, since it recruits 

neutrophils to the inflamed site, being 

generally induced by bacterial antigens. 

Additionally, it has been suggested and used 

as one of the main markers of acute 

inflammation [28].While concentration of the 

cytokine (IFN-γ) in patient have composite 

resin and control.  

The result found the concentration of IFN-γ 

for composite resin compared to healthy 

group which were significant statically a 

difference between two groups was 

(p0.0001) table (1). The results indicated 

that composite resin restoration material 

that case toxic and inflammatory effect. This 

result is agreement with Tsai et al [29], Fu et 

al [30]. Gurban et al [31]. IFN-γ together may 

regulate the immunoinflammatory response 

[32, 29] .The IFN-γ bearing cells in human 

periodontitis gingival tissue [33].  

The IFN-γ-bearing cells might be involved in 

the destruction of periodontal tissue. The 

advanced adult periodontitis patients showed 

higher GCF IFN-γ suggesting that 

longitudinal follow-up in the levels of IFN-γ 

in GCF might be a useful indicator of 

periodontal tissue destruction [34, 29].  

Inflammatory cell infiltrate containing 

lymphocytes and macrophages is often 

observed in periodontal lesions. It is 

hypothesized that T-lymphocytes are 

predominant in stable lesions, whereas B-

lymphocytes and plasma cells are increased 

in progressive lesions [35, 29].  

This suggests that Th1 cytokine expression 

T-cells are the main regulators of 

inflammation in the early/ stable lesions. 

Production of interferon-gamma (IFN-γ) can 

increase the phagocytosis of 

polymorphonuclear neutrophils and 

macrophages, therefore inhibiting the 

progression of infection. Also concentration of 

the cytokine (MMP-8) in patient of composite 

resin and control group. The results found 

the concentration of MMP-8 for composite 

resin compared to healthy group were 

significant statically a difference between two 

groups was (p0.0001) table (1).  

The results indicated that composite resin 

restoration material that case toxic and 

inflammatory effect. This result is agreement 

with Leppilahti et al [36]. Ou et al [37].  

MMPs play a minor role in periodontal tissue 

destruction [38]. MMP-8 possesses the 

unique capacity to disrupt collagen type I and 

III which is essential in periodontitis but not 

in normal gingival tissue remodelling and is 

considered to be one of the key mediators of 

tissue destruction during inflammation of 

periodontal tissues [39, 40]. It is the most 

frequently found MMP in inflamed 

periodontal tissue, gingival crevicular fluid 

and saliva [41].  

MMP-8 levels can identify sites or patients 

who are at risk of periodontitis progression or 

have poor response to standard treatment 

[42].Also concentration of the cytokine (TNF-

β) in patient of composite resin and control 

group. The results found the concentration of 

TNF-β for composite resin compared to 

healthy group were significant statically a 

difference between two groups was 

(p0.0001) as shown in the Table (1).  

The results indicated that composite resin 

restoration material that case toxic and 

inflammatory effect. Tumor necrosis factor-

beta (TNF-β), also known as lymphotoxin-

alpha, is a member of the TNF family. It is a 

pro-inflammatory cytokine that activates NF-

kB, MAPK, and PI3K/AKT pathways upon 

binding to TNF receptors 1 and 2. It is 
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produced mainly by T cells, though other 

cells can express TNF-β at lower levels [43]. 

TNF-β is involved in autoimmune disorders, 

lymph node development, and mediating the 

inflammatory demyelination process [44, 45].  

Measurement of Cytokines 

Concentration of Ceramic Crown 

Restoration Material and Healthy 

Control 

Concentration of the cytokine (IL-1β) in 

patient of ceramic crown (zirconia)   

restoration and control group. The results 

found the concentration of IL-1β for crown 

ceramic compared to healthy group were 

significant statically a difference between two 

groups was (p0.0001) table (2). The results 

indicated that crown ceramic (zirconia) 

restoration material that case toxic and 

inflammatory effect. This result is agreement 

with Ozen et al [21]. Saravanakumar et al 

[46]. 

 Interleukin-1 beta (IL-1b) is of particular 

interest since it is a proinflammatory, 

multifunctional cytokine, which promotes 

bone resorption and stimulates eicosanoid 

production. IL-1b also participates in many 

aspects of the immune response and has been 

shown to be present and elevated in the 

tissues and gingival crevicular fluid (GCF) of 

patients with periodontal disease. IL-1b is a 

key mediator of the host inflammatory and 

tissue regulatory pathways in a number of 

chronic inflammatory disorders, such as 

periodontitis [47, 48].  

As well as Guzeldemir et al [49].Found that 

IL-1β increased levels in GCF correlate with 

the severity of the periodontal disease. While 

concentration of the cytokine (IFN-γ) in 

patient of ceramic crown (zirconia) 

restoration and control group.  

The result found the concentration of IFN-γ 

for ceramic crown (zirconia) compared to 

healthy groups were significant statically 

differences between two groups was 

(p0.0001) table (2). The results indicated 

that crown ceramic (zirconia) restoration 

material that case toxic and inflammatory 

effect. This result is agreement with Tsai et 

al [29].  Fu et al [30]. Gurban et al [31]. IFN- 

γ is the sole type II IFN. It is structurally 

unrelated to type I IFNs, binds to a different 

receptor, and is encoded by a separate 

chromosomal locus. Initially, it was believed 

that CD4+ T helper cell type 1 (Th1) 

lymphocytes, CD8+ cytotoxic lymphocytes, 

and NK cells exclusively produced IFN -γ 

[50].  

However, there is now evidence that other 

cells, such as B cells, NKT cells, and 

professional antigen-presenting cells (APCs) 

secrete IFN- γ. IFN- γ production by 

professional APCs [monocyte/macrophage, 

dendritic cells (DCs)] acting locally may be 

important in cell self-activation and 

activation of nearby cells [51]. IFN- γ 

secretion by NK cells and possibly 

professional APCs is likely to be important in 

early host defense against infection, whereas 

T lymphocytes become the major source of 

IFN- γ in the adaptive immune response [52]. 

The IFN- γ in GCF were increased in 

progressive periodontal lesions [53].Also 

concentration of the cytokine (MMP-8) in 

patient of ceramic crown (zirconia) 

restoration and control group.  

The result found the concentration of (MMP-

8) for ceramic crown (zirconia) compared to 

healthy groups were highly but no significant 

statically differences between two group was 

(p>0.1324) as table (2). The results indicated 

that crown ceramic (zirconia) restoration 

material that case toxic and inflammatory 

effect. This result is agreement with Indriani 

et al [54]. MMP-8 or collagenase-2 has been 

identified as the central biomarker in 

connective tissue injury that is caused by 

periodontitis and their relation to the 

gingival tissue inflammation and periodontal 

[55].  

It is a protein that is produced by Th1 type T-

cells and induces vascular endothelial cells to 

change their surface adhesion molecules to 

allow phagocytic cells to bind to them. It is 

also known to be required for normal 

development of Peyer's patches.  

Lymphotoxin is homologous to Tumor 

Necrosis Factor beta, but secreted by T cells. 

It is paracrine due to the small amounts 

produced. The effects are similar to TNF-

alpha, but TNF-beta is also important for the 

development of lymphoid organs [56]. Also 

concentration of the cytokine (TNF-β) in 

patient of ceramic crown (zirconia) 

restoration and control group. The result 

found the concentration of TNF-β for ceramic 

crown (zirconia) compared to healthy groups 

were significant statically differences 

between two groups was (p0.0001) Table (2).  
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The results indicated crown ceramic 

(zirconia) restoration material that case toxic 

and inflammatory effect.  

Measurement of Cytokines 

Concentration of Metal Ceramic Crown 

Restoration Material and Healthy 

Control 

 This healthy periodontium must exist prior 

to the fabrication of a crown and must be 

maintained after the crown has been placed. 

Despite the long-standing use of alloys and 

ceramics as fixed and removable restoration 

materials, there are still questions about 

their behavior in the oral environment [57]. 

These materials come into close and 

prolonged contact with gingival and oral 

mucosa and have been claimed to cause 

inflammation of these tissues. Concentration 

of the cytokine (IL-1β) in patient of metal 

ceramic crwon restoration material and 

control group.  

The result found the concentration of IL-1β 

for metal ceramic crwon restoration 

compared to healthy group were significant 

statically differences between two groups was 

(p0.0001) as table (3). The results indicated 

that metal ceramic crown restoration 

material that case toxic and inflammatory 

effect. This result is agreement with Ozen et 

al [58].  Saravanakumar et al [46]. Among 

the numerous cytokines involved in the 

induction and regulation of host responses in 

inflammation, IL-1β seems to play a central 

role in the inflammatory reaction. Evaluated 

the importance of interleukin 1-β and its 

association with inflammatory periodontal 

disease [59] and showed that an increased 

production of the gingival crevicular fluid 

and salivary IL-1β predisposes the patient to 

chronic periodontitis due to an exaggerated 

inflammatory response by the immune 

system. It is well established that IL-1β plays 

the central role in inflammatory reactions 

and also enhances various immune responses 

In Vitro [60].  

However, there is at present no direct 

evidence that an increased IL-1β release after 

exposure to dental alloys and ceramic 

specifically indicates inflammatory reactions 

in vivo. The results of this study support the 

hypothesis that alloys and ceramic affect the 

activity of cells and IL-1β secretion from 

gingival fibroblasts. While concentration of 

the cytokine (IFN-γ) in patient of metal 

ceramic crwon restoration material and 

control group. The result found the 

concentration of IFN-γ for metal ceramic 

crwon restoration compared to healthy group 

were significant statically differences 

between two groups was (p0.0001) as table 

(3). The results indicated that metal ceramic 

crown restoration material that case toxic 

and inflammatory effect. This result is 

agreement with Tsai et al [29]. Fu et al [30]. 

Gurban et al [31]. Proinflammatory 

interferon gamma (IFN-γ) markers have been 

identified in gingival crevicular fluid 

(CGF).Correlation between the effect of 

interferons in crevicular fluid and 

periodontitis. Interferon gamma (IFN-γ) is an 

immune regulatory cytokine that works 

through its receptor and plays an important 

role in the progression of inflammation [61]. 

Also concentration of the cytokine (MMP-8) 

in patient of metal ceramic crwon restoration 

material and control group.  

The result found the concentration of MMP-8 

for metal ceramic crwon restoration 

compared to healthy group were significant 

statically differences between two groups was 

(p0.0001) as table (3). the results indicated 

that suffering metal ceramic crown 

restoration material that case toxic and 

inflammatory effect. This result is agreement 

with Thalib et al [5]. Indriani et al [54]. 

Zhang et al [62]. The inclusion of porcelain in 

the porcelain fused to metal crown affecting 

the periodontal health.  

The study result showed that MMP-8 

expression was elevated due to the porcelain 

materials. Paired t test analysis result 

showed that the MMP-8 gene expressions 

was significantly increased. This also means 

that the elevation of MMP-8 gene expressions 

was affected by the porcelain materials. Who 

showed that artificial crown play a role in the 

periodontal inflammations [63]. The MMP-8 

is mainly secreted by polymorphonuclear 

leukocytes, and other cells, such as oral 

epithelium, plasma cells, and fibroblast. 

MMP-8 was expressed in inactive form 

during the latency periods and was activated 

by the so-called cysteine switch [64].  

MMP-8 was expressed on the periodontal 

tissues and its elevation had been reported in 

the tissues of individuals with inflammation 

and periodontitis [65].The decreased of MMP-

8 levels in the GCF showed that this enzyme 

can be used as a current status indicator and 
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as a predictor of the prognosis of the disease 

[66].  

Neutrophil is a main cellular source of MMP-

8 which also increased in periodontitis 

patients. Furthermore, bacterial proteinase 

in microbial plaque may be able to activate 

the MMP-8 production by neutrophil 

[67].Also concentration of the cytokine (TNF-

β) in patient of metal ceramic crown 

restoration material and control. The result 

found the concentration of TNF-β for metal 

ceramic crown restoration compared to 

healthy group were significant statically 

differences between two groups was 

(p0.0001) table (3). The results indicated 

that metal ceramic crown restoration 

material that case toxic and inflammatory 

effect. 

Conclusion  

They study has arrived at the following 

conclusion: Concentration of cytokines (IL-1β, 

IFN-γ, MMP-8 and TNF-β) all showed high 

significant in restoration material (composite 

resin, ceramic crown and metal ceramic 

crown) comparison to healthy control, while 

concentration of cytokines (MMP-8) high but 

no significant in crown ceramic restoration 

material comparison to healthy control.     
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