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ABSTRACT  

Aim 

The aim of this study is to quantify secretory interleukin 1beta (IL-1β) in crevicular fluid, and to establish a 

possible link between the values of this parameter and three types of fixed dental restaurations: porcelain fused 

to metal crown; all ceramic; zirconium ceramic. 

Material and Method 

The study was made using three groups of 10 subjects for each fixed dental restauration,The crevicular fluid was 

collected according to the recommendations of the World Health Organization and quantitative determinations 

of  IL-1 β were made by ELISA method. 

Results 

The results show that the values of the IL-1 β in the crevicular fluid have the highest level for the subjects with 

porcelain fused metal crown ( 89+11.08 pg/mL) and the lowest value was determined at zirconium ceramic 

restauration (39.3+5.84 pg/mL). Also, there are differences with statistical significance between the IL-1 β 

before and after three month after the oral rehabilitation using porcelain fused to metal restauration ( p<0,0001); 

there are no difference with statistical significance between the value of IL-1 β before and after the oral 

rehabilitation using zirconium ceramic restauration (p=0,41) and all ceramic restauration.( p=0,59). In the same 

time, results show that there is a positive correlation between the value of the probing depth and IL-1 β only at 

the porcelain fused to metal before (r=0.698) and after (r=660) fixed dental restauration.    

Conclusions 

IL-1 β can be used as markers to assess the evolution of oral rehabilitation after fixed dental restaurations. 

 

Key words: fixed dental  restauration,  interleukin-1beta, oral rehabilitation

INTRODUCTION 

The reunion of parts of the all human body that 

have been lost or mutilated due to general 

illness or accidents has been a preoccupation of 

physicians over time [1, 2, 3]. We can talk about 

modern oro-dental rehabilitation only in the 

context of the appearance of new techniques 

and dental materials used in the optimization of 

dental prosthetics.[4]. Alongside with the 

development of Implantology, dental materials 

were the basis for creating new possibilities for 

oral rehabilitation, revolutionizing the dental 

practice [5]. Thus, the development of general 
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knowledge has made it possible in time to 

witness the evolution of the materials used in 

dental prosthetics; the aim being the discovery 

of new materials with superior qualities in 

terms of resistance and biocompatibility [5, 6, 

7]. Also, given the fact that in our country the 

treatment of edentation by inserting dental 

implants is still hardly accessible, partial or 

total prostheses continue to be a widespread 

treatment. We can not talk about health 

excluding the oro-dental health; therefore a 

successful oro-dental rehabilitation imposes that 

the clinician should always keep in mind the 

triad: health-functional-aesthetic [8, 9, 10, 11, 

12]. Gingival crevicular fluid is present in the 

gum glands and is defined as an exudate 

secreted by gingival tissue; for healthy oro 

dental patients, this fluid is an exudative 

infiltrate present in small amounts, but secretion 

can be abundant under inflammatory conditions. 

[13, 14]. Gingival crevicular fluid may contain 

proinflammatory cytokines, and Interleukin -1 

in both forms, alpha and beta; they are 

structurally different (fig.1). There are two 

molecular types of this interleukin: IL1-α and 

IL1-β have different but very close molecular 

weights, namely 17.5 kDa for IL1-α and 17.3 

kDa for IL1-β  [15]. Also there are 11 types of 

IL1, which are proinflamatory cytokines that 

initiate the inflammatory response. World 

Health Organisation defined biomarkers as 

every substance structure or process that can be 

quantified in the human organism or its 

biological products that in the end influence the 

prediction of the disease phenomenon. [15]. 

The National Institute of Biomarkers used in 

health assessment defines biomarkers as "a 

characteristic objectively quantifiable and 

evaluated as an indicator of normal or 

pathological biological processes, or 

pharmacological response to therapeutic 

intervention" [16]. In this context, the crevicular 

fluid that contains IL-1, it is questionable 

whether this Interleukin can be used as a 

biomarker for assessing the evolution of the 

patient after fixation of various types of 

prosthetic works; taking into account that by the 

composition of the chemical elements they can 

cause inflammatory gingival processes. The 

study is based on the hypotjesis that there is a 

link between the amount of IL-1β and various 

types of fixed prosthetic restaurantions: 

porcelain fused to metal, all ceramic, and 

zirconium ceramic restorations, due to its 

present largely use in dental office both for the 

esthetic and functional considerations. 

 

 
 

 

Fig.1Cristalographic structure of human IL-1 β 

(https://en.wikipedia.org/wiki/IL-1β] [17]) 

MATERIAL  AND METHODS 

1. Study group and criteria for patient 

selection 
The study consisted in 168 subjects that were 

examined in the Department of Oral 

Rehabilitation, Faculty of Dental Medicine 

Ovidius University from Constanta. 

After the clinical and radiological examination 

we selected 30 subjects (44,1%), subjects that 

passed the exclusion criteria such as : smoking, 

generally traumatic oclusion, systemic disease, 

pregnancy, treatment with antibiotics and pain 

killer in last 6 month. Each patient was 

evaluated clinically using Probing depth (PD), 

Gingival index (GI), Plaque index (PI), and 

finnaly it was formed three study groups 

according to the fixed resturation that will be 

used. Before the fixation of the restauration the 

teeth were prepared and all of the teeth involved 

in this study were endodontically treated. We 

ciment the resturation after 7 days so all of this 

process would not alter our study pattern. 

Before we ciment the resturation we prelevated 
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crevicular fluid from all of the 30 subjects that 

were in our study for the quantitative 

determinations of IL1β; similary we did after 

three months after we fixed the restaurations. 

2. Crevicular fluid IL 1β sampling 

The crevicular fluid was standardly sampled 

and they were centrifuged at 10000 rpm/10min 

for quantitative evaluation of IL-1β. 

Concentration of the IL-1 β marker was made in 

the Departament of Imunology, Faculty of 

Dental Medicine, by using Enzyme-Linked 

ImmuoSorbant Assay (ELISA) method (Human 

IL-1β ELISA kit). 

3. Statistical analyses 

Statistical analysis were performed using SPSS 

14.0 for Windows and MedCalc 11.3.0. The 

statistical differences between the levels IL-1 β 

from the three study groups were analyzed by 

using Student’s t-test, statistically significance 

of the results was defined for p<0.05 (two tail). 

We used Pearson correlation r coefficient to 

measure the degree of linkage between clinical 

and paraclinical parameters. 

4. Ethical permission  

Ethical permission to conduct this study was 

given by the Professional Ethical Committee of 

Ovidius University from Constanta, in order to 

respect the ethical principles for medical 

research involving human subject, given by the 

world Medical Association Declaration of 

Helsinki; inclusion in the study group was 

based on the written and informed agreement, 

freely expressed for each patients. 

RESULTS 

The results of this study shows that there are 

differences on IL-1 β in the crevicular fluid on 

porcelaid fused to metal restaurations (89+11.08 

pg/mL) and the 2 other study groups: all 

ceramic subject (42.5+5.71 pg/mL) and 

zirconium ceramic subjects ( 39.5+5.8 pg/mL) 

quantified after 3 months to the fixed 

resturation. Also, there are differences with  

statiscal significance between  the IL-1 β 

levels that were quantified on the porcelain 

fused to metal subjects before and after three 

months to the fixed resturation (p<0,0001) as 

seen in table 1. 

 
 

Table 1. Means and standard deviations of the 

IL-1 β before and after the cementation of the 

three types of fixed restaurations 

In the same time, statistical processing of the 

results obtained show highly significant 

statistical differences in IL-1 β values 

quantified after the mounting of the restoration 

between porcelain fused to metal (Group 1 

subjects); and all ceramic (Group 2 subjects) 

(p<0.0001) and between porcelain fused to 

metal (Group 1 subjects) and zirconium ceramic 

(Group 3 subjects) (p<0.0001). There is no 

statistical differences in IL-1 β values between 

all ceramic (Group 2 subjects) subjects and  

and zirconium ceramic subjects (Group 3 

subjects ) (p=0.31), as shown in table 2. 

β I 

 

IL-1 β  Statistical significance 

p<0.05;t-test 

IL-1 β- Group 1/ 

IL-1 β - Group 2 

P<0.0001 

IL-1 β- Group 1/ 

IL-1 β- Group 3 

P<0.0001 

IL-1 β- Group 2/ 

IL-1 β- Group 3  

p=0.31 

 

Table 2. Statistical analyses of IL-1 β between 

all the study groups 

Statistical processing of the results obtained 

shows that there is a correlation between the 

levels of IL-1 β and the probing depth only in 

porcelain fused to metal group before the 

cementation of the fixed restauration (p=0.02) 

and after three months examination (p=0.03), as 

shown in the tables 3 and 4. 

Clinical parametres Statistical significance 

Probing  depth/IL- 1β p=0.02; 

Group 

1-PORCELAIN 

FUSED TO 

METAL 

Group  2-ALL 

CERAMIC 

  Group 

3-ZIRCONIUM 

CERAMIC 

IL-1 β 

before 

IL-1 

β 

after 

IL-1 β 

before 

IL-1 

β 

after 

IL-1 β 

before 

IL-1 β 

after 

40.5±1

0.7 

89±1

1.08 

40±5.9

4 

42.5

±5.7 

40.3±6

.2 
39.3±5.8 

p<0,0001 p=0,59 p=0,41 
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r=0.698 

p<0.05; Pearson coefficient 

Table 3. Correlation between IL-1 β 

and the probing depth before cementation 

Clinical parametres Statistical significance 

Probing  depth/IL- 1β p=0.03; 

r=-0.660 

p<0.05; Pearson coefficient 

Table 4. Correlation between IL-1 β and 

the probing depth after cementation 

There is no correlation between the value of 

IL-1 β and the probing depth before and after 

cementation of the all ceramic and zirconium 

ceramic study groups. 

 

DISCUSSION 

Oral-dental health is an essential element in 

defining the quality of life (18). Therefore, 

restoring the functions of the oro dental system 

modified by edentation required the creation of 

artificial substitutes - dental prosthetics. The 

tolerance of the oro dental system to these dental 

prostheses has been and continues to be a 

challenge to the specialists in the field; the 

optimization of which is clearly linked to the 

materials used to make the dental prostheses  

(19).In this order of thoughts, there are studies 

that show certain components of the prostehtetic 

material such as nickel, cadmium, cobalt can 

develop toxic and alergic effects (4). In the 

attempt to establish an early diagnosis of 

oro-dental affections, biomarkers were 

identified as elements that signal a possible 

negative evolution before the appearance of 

clinical signs. An example of a biomarker is IL-1 

β that is used in the present in the diagnosis and 

monitoring of periodontal disease and peri 

implantitis, because the  specialists appreciated 

that IL-1 β is a sensitive marker that is positive 

before the first appearance of  clinical sign (20, 

21). There are few studies that make the IL-1 β 

connection and clinical evolution after inserting 

different types of dental prostehesis. In the 

present study, the IL-1β marker increases 

quantitatively after insertion of the porcelain 

fused to metal  prostehtsis, but at the same time 

does not involve quantitative changes in the case 

of insertion of all ceramic prosthetis, zirconium 

ceramic. Similar results have been obtained by 

Jülide Özen et all., on  the porcelain fused to 

metal  group  (22) is superposable. There is 

also a correlation between the clinical status and 

IL-1β value in the present study and the quoted 

study demonstrating that the tolerance of the 

component parts of the oro-dental system in 

contact with the ceramic zirconium and ceramic 

prostheses is very good compared to the 

porcelain fused to metal metal  group in which 

the high value of IL1 Beta suggests the initiation 

of a discrete inflammatory process. 

 

CONCLUSIONS 

 

Our study results demonstrate that IL-1 β can be used as marker to assess the evolution of oral 

rehabilitation after fixed dental restauration. 
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