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Abstract: 
Background: Interleukin-1β (IL-1β) is one of the most important cytokines which seems to have an important 

role in the inflammatory process in periodontal tissue and it has been correlated with periodontal diseases  . 

The present study is aimed to evaluate the levels of interleukin-1β (IL-1β) in gingival crevicular fluid and 

Serum of patients with gingivitis and chronic periodontitis and to explore whether the effect of IL-1 β is due to 
its local production. 

Subjects and method:  Ninety males were enrolled in the present study . They  were divided in to three main 

groups (50 )  patients have chronic periodontitis(CP) ,(25) gingivitis and (15) healthy control  with an age 

ranging from (35-55 ) years. The  Chronic periodontitis patients   were subdivided  into  2  subgroups  

according to their mean of pocket depth : subgroup I (PPD  4-6 mm ) and  subgroup II ( PPD≥ 6 mm). Plaque 

index ,gingival index ,bleeding on probing  and probing pocket depth were recorded for all the subject. The 

gingival crevicular fluid was collected  from each subject by using  paper point (size 30) which was inserted 

into the gingival crevice and kept in place for 30 seconds. The fluid volume was determined by using a Periotron  

(Harco 6000 ). Serum samples were  collected by using   (Serum Separating Tubes).The concentration of 

interleukin -1β in gingival crevicular fluid and serum  was  quantified by a high-sensitivity enzyme linked 

immunosorbent assay.  

Results :The mean concentration of crevicular interleukin 1β  (pg/µl)  was higher in Chronic periodontitis 

group ( 275.61±60.63) than in gingivitis group( 174.04±57.09) and in control group (72.96 ±27.82).In  
addition, the concentration of serum IL-1β (pg/µl) was found equal  in chronic periodontitis  group 

(193.74±88.14 )  and gingivitis group (193.44±33.37) while in control group it was (172.20±34.92). Moreover, 

all the clinical parameters were higher in subgroup II than in subgroup I. The descriptive statistics for serum 

and crevicular IL-1β concentration (pg/µl) was elevated in subgroup II in comparison with subgroup I.A high 

significant difference in the concentration of IL-1β  in GCF compared to serum concentration in chronic 

periodontitis and control group P-value (0.000 and 0.001) respectively and between subgroups. while  a  

significant difference found in Gingivitis  group P-value (0.042). 
Conclusion: The findings of the present study indicated that the concentration of crevicular IL-1β was higher in 

Chronic periodontitis group than in gingivitis group and in control group and can be consider as monitor 

marker which give information about periodontal disease progression. The IL-1β level in serum  was  very low 

in comparison to its level in gingival crevicular fluid ,this  difference may be  due  to that IL-1β is produce 
locally and acts on the local environment. 
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I. Introduction 

       Chronic periodontitis is the most prevalent type of  periodontal  disease (1). Although, periodontal 

bacteria are the main causative factors inducing the initiation of periodontitis subsequent progression and 

disease severity are also determined by the host immune  response  (2). 

            Following the initiation  of the immune  response, instigated by bacterial pathogens, a number  of 

different inflammatory  mediators or biomarkers are produced by various cellular elements. These pro- 

inflammatory  mediators  are commonly known as cytokines. When working together to modulate cellular 
functions they are known as cytokine networks and are part of the innate immune system (3) .The host defense 

system, including innate and adaptive immunity, is responsible for combating the pathologic bacteria invading 

the periodontal tissue. Failure to eradicate the invading pathogens will result in a continuous state of 

inflammation where inflammatory cells such as lymphocytes, PMNs, and macrophages will continue to produce 

inflammatory mediators in an effort to destroy the invaders. Unfortunately, these inflammatory mediators have a 

deleterious effect on the host tissue as well as foreign microbes. One of the effects of these mediators on the host 

is the induction of matrix degradation and bone resorption through activation of proteases and other 

inflammatory mediators that activate osteoclasts(4) .It has been postulated that cytokines are central to the 

pathogenesis of number of diseases, including periodontal disease (5). Cytokines are small proteins secreted 
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from many cell types that regulate the nature, intensity, and duration of the immune response (6). For example, 

IL1β, IL6, and tumor necrosis factor (TNF) α are considered pro inflammatory mediators. Conversely, IL1 

receptor antagonist, IL4, IL10, IL11, and IL13 can suppress the production of inflammatory cytokines (7). 

   Interleukin (IL)-1 is found in two active forms, IL-1α and IL-1β encoded by separate genes. Both are 

potent proinflammatory molecules and are the main constituents of what was once called osteoclast-activating 

factor (8). IL1 is produced by Macrophages and marrow stromal cells .It stimulates bone resorption and  

implicated in pathological conditions with bone loss (9). IL-1β has been found to be significantly increased in 
the periodontal tissues and GCF from diseased sites, compared with healthy sites (10). (Bloemen et al.,2011 )(11) 

showed that just a single  exposure of IL-1β can shift the phenotype of osteoblast-like cells from one that favors 

bone formation to one that supports bone destruction. 

           Early diagnosis of periodontal diseases will surely help in reducing the morbidity rate of the teeth. 

Periodontal disease risk can be identified and quantified by objective measures, like biomarkers (12). It has been 

a feature of periodontal diseases that it creates an area of local inflammation as well as systemic inflammation, 

which are indicated by elevated serum levels of various pro-inflammatory markers .Inflammatory mediators 

were assessed in various material collected from patients with periodontal disease which  this better analysed by 

estimating the levels of some inflammatory mediators in gingival crevicular fluid or gingival tissue (13). 

           Gingival crevicular fluid (GCF) is an inflammatory exudate which can be collected in the gingival sulcus. 

The function of GCF is to flush debris from the gingival crevice. When this fluid passes through the gingival   
tissues, it accumulates host derived enzymes, inflammatory mediators and tissue breakdown products which can 

be analyzed and examined by collecting it in the gingival crevice (14). (Bergmann & Deinzer 2008)(15) 

demonstrated that  both the concentration and total amount of IL-1β in GCF varies throughout the day. The 

present study was conducted to compare the levels of IL-1β   in GCF and serum and to evaluate and correlate 

the concentration of IL-1β in GCF and serum with different probing depths and to verify if the effect of IL-1β is 

due to its local production.  

 

II. Materials And Methods 

Subjects  
           Ninety males were enrolled in the present study with an age ranging from (35-55 ) years . All were 
from   attendants to department of periodontics, college   of Dentistry University of Baghdad.  All subjects were 

in good general health and had not received previous periodontal therapy or taken antibiotics 

,immunomodulatory or anti-inflammatory drugs in the 3 months before the study. Smokers, patients requiring 

antibiotic prophylaxis for dental treatment, patients with any systemic disease, or those who were on long-term 

medication that could affect the expression of gingivitis or periodontitis were excluded from the study. A written 

explanation of the purpose of the study was provided for each subject and signed consent according to the 

Helsinki Declaration was obtained. Institutional ethics review committee approval for the study was obtained. 

Full periodontal examinations were carried out on each patient and the participants were then divided into three 

main groups (50) patients have chronic periodontitis, (25) gingivitis, and (15) healthy control. The chronic 

periodontitis patients were subdivided according to the mean of their pocket depth to two subgroups: subgroup I 

( 26) patients with pocket depth  (4-6mm) and subgroup II  ( 24) patients with pocket depth equal or more than 

6mm . 

 

Gingival Crevicular Fluid sampling 

             To avoid contamination with saliva, only teeth of the upper jaw were selected. 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. The fluid volume was determined by using a Periotron  

(Harco, 6000 ), contaminated paper point  with  blood 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.  

 

Collection of Blood samples  
            At the time of the appointment 5-ml of venous blood were collected from each patient and control. The 

blood samples were centrifuged for 15 minutes at 1000 rpm the separation serum sample kept at -40 ˚C till used.  

 

periodontal assessment 

            The  periodontal  examinations  were performed on dental chair; they  were recorded on four sites  

(mesial,  distal,  buccal  and  lingual) for all teeth except the third  molar, The periodontal parameters 

included Plaque index (PLI) (16), Gingival index (GI) (17), Bleeding on probing (BOP) (18) and Probing pocket 

depth (19). 
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Detection of IL-1β 

            The presence of cytokine in the gingival crevicular fluid and serum samples was determined by using 

commercial enzyme linked immune sorbent assay kits. The kits detected human IL-1β. (Serum IL1-β, 

CUSABIO kit, China) and (Salivary IL1-β kit ,  SALIMETRICS ,USA.). Concentrations of the cytokine in GCF 

and serum m e a s u r e d  in (pg/µl.) . 

 

Statistical Analyses 
The data were processed and analyzed using (SPSS. Inc, version 17) descriptive statistics 

include(mean, standard deviation and median) inferential statistics(Kruskal-Wallis H test, Mann-Whitney U test 

and Wilcoxon Signed Ranks test) 

In the statistical evaluation, the following levels of significance were used: 

 

 

III. Results 
            The descriptive statistical results of clinical parameters (PLI, GI and BOP) for each group were found to 

be higher in chronic periodontitis group than in gingivitis group and definitely than in control group. Also, all 

clinical parameters  higher in subgroup II than subgroup1 as shown in tables (1) and (2). 

              Inter groups comparisons of crevicular IL-1β concentration (pg/µl) showed  highly significant 

differences between all studied groups and subgroups p-value (0.000) as shown in tables (3) and (4). 

               While , Inter groups comparisons of serum IL-1β concentration (pg/µl)  by using Kruskal-Wallis H test 
and Mann-Whitney U test  showed  non significant differences between all studied groups and subgroups as 

shown in tables (5) and (6). 

               The median concentration(pg/µI)  of IL-1β was found to be  elevated  in GCF compared to serum 

concentration in chronic periodontitis and control groups with high significant difference P-value (0.000 and 

0.001) respectively. while significant difference found in Gingivitis  group P-value (0.042). This statistic result 

was obtained by using Wilcoxon Signed Ranks test Table (7).  

              Also, a high significant difference was observed between the crevicular and serum concentration of 

IL-1β with subgroup I p-value (0.001) and subgroup II p-value (0.002) as shown in Table ( 8). 

 

Table 1:Descriptive statistics  for Immunological and clinical Parameters for all studied groups 

 

variable 

Chronic periodontitis 

Group 
Gingivitis group Control group 

Median Mean ±S.D. Median Mean ±S.D. Median Mean ±S.D. 

PLI 1.005 1.06 0.35 0.6 0.64 0.12 0.31 0.31 0.07 

GI 1.24 1.27 0.38 0.61 0.62 0.12 0.35 0.31 0.48 

BOP 40.09 41.95 26.19 15.63 21.96 15.61 0 1.29 1.77 

PPD 5.375 5.79 1.63 ------- ------ ------ ------- ------ ----- 

C IL-1β 288.065 275.6 60.36 153.91 174.04 57.09 76 72.96 27.82 

S IL-1β 184.5 193.7 88.14 195 193.44 33.73 191 172.2 34.92 

 

Table 2: Descriptive statistics for Immunological and clinical Parameters for   subgroup 1&11 

 

 

P > 0.05  NS Non-significant 

    

0.05 ≥ P >0.01  S Significant 

P ≤  0.01  HS Highly significant 

 

 

      variable 

Subgroup I(4-6)mm Subgroup II(β6)mm 

Median Mean ±S.D. Median Mean ±S.D. 

PLI 1.025 1.05 0.35 0.98 1.06 0.36 

GI 1.14 1.20 0.32 1.315 1.36 0.43 

BOP 26.5 28.69 14.96 51 48.25 22.45 

PPD 4.24 4.35 0.43 7.16 7.34 0.81 

C IL-1β 249.54 238.91 59.25 309.55 315.36 27.85 

S IL-1β 192.5 190.58 29.26 182.5 197.17 124.88 
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Table 3 : Significant difference in crevicular IL-1β concentration between all studied groups 

Groups Median Kruskal-Wallis H test d.f. p-value 

Control  76 

52.775 2 
0.000 

(HS) 
Gingivitis 153.91 

C.P 288.065 

 

Table 4: Comparison between subgroup I and subgroup II in relation to crevicular IL-1B concentration 

Groups Median Mann-Whitney U test p-value 

subgroupI 249.54 
28 

0.000 

(HS) subgroupII 309.55 

                 

Table 5: Significant difference in serum IL-1β concentration between studied groups 

Groups Median Kruskal-Wallis H test d.f. p-value 

Control  191 

2.294 2 
0.318 

(NS) 
Gingivitis 195 

C.P 184.5 

 

Table 6: Significant difference of serum IL-1β between subgroup I and subgroup II 

Groups Median Mann-Whitney U test p-value 

Subgroup I 192.5 
265.5 

0.366 

(NS) SubgroupII  182.5 

 

Table7: Significant difference between crevicular  and serum concentration of IL-1β in the studied 

groups 

Groups  Wilcoxon Signed Ranks test p-value 

C.P -4.667 0.000 (HS) 

Gingivitis -2.031 0.042 (S) 

Control -3.408 0.001 (HS) 

 

Table 8: Significant difference between crevicular and serum IL-1β  in the subgroups 

 

 

 

 
 

 

IV. Discussion 

                The results of the present study have shown that   there was a significant difference in the 

concentration of crevicular  IL-1β in GCF between the chronic periodontitis ,gingivitis and control groups as 

well as between  the  two subgroups according to their different probing depths.  These findings were  in 

agreement with results of   many studies (20,21) who showed that the concentration of IL-1 β in GCF in patients 

with periodontitis was higher than in those with gingivitis and those with clinically healthy periodontium . Also 

the gingivitis group showed significantly higher levels of IL-1 β than the control group. In addition, level of IL-
1β was significantly higher at active sites than at in active sites  that’s mean the amount of this cytokine in the 

GCF is associated with the stage of periodontal disease.  In addition  the present  study is  in consistent with  the 

studies  of  [22,23, 24,25]   that  reported  an    increased   IL-1β levels in GCF from diseased sites compared  

with   healthy   sites  Moreover, ( 26) demonstrated higher total amounts of IL-1β in patients with severe 

periodontitis compared with those with mild periodontitis  and healthy individuals. These results indicated that 

sh ift ing i n  the balance between the activities of pro- inflammatory and anti-inflammatory cytokines during 

the periodontal  inflammation  could affect  the intensity and duration of inflammation 

            On contrast to the present study, Rawlinson et al. ,2003 (23)reported lower concentrations of IL-1β at 

diseased sites in comparison with healthy sites in both smokers and  non-smokers.  

Subgroups  Wilcoxon Signed Ranks test p-value 

Subgroup I(4-6) -3.213 0.001 (HS) 

subgroupII (β6)  -3.057 0.002 (HS) 
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The range of IL-1β concentrations in GCF is often quite variable (27,15). These variability in many studies may 

reflect the complex multifactorial nature of the disease and differences in sampling techniques and assays used 

for analysis. 

          In the present study there was a non significant difference  in serum IL-1β concentration  between all 

studied groups and subgroups .These findings are in consistent with some studies  which mentioned that there 

were no differences in the concentrations of IL-1β between CP  patients and healthy control (28, 29) 

In contrast  to the present  study (30) revealed that there was a significant elevation in median serum IL-1β level 
among CP patients in comparison to that of healthy control. Also, Gorska et al.,2003(31)in Poland, found that the 

concentrations of IL-1β were significantly higher in serum and gingival tissue biopsies  in chronic periodontitis 

patients as compared to healthy control. In addition ,Zhraa ,2011(32) documented that the detection of elevated 

levels of serum IL-1β in the serum of subjects with CP was consistent with the cytotoxins role in inflammation 

and suggests that the serum IL-1β may be a good marker of periodontal inflammation .   

              The present study showed that there was a high significant difference in concentration of IL-1β (pg/µI) 

in GCF compared to serum concentration with in  all studied groups and subgroups.  This result is in agreement 

with Orozco et al., 2006(21) who found very low levels of cytokines (IL-1β, IL-12 and IL-18) in the serum when 

compared to crevicular level. Also, Gorska et al., 2003(31) reported that Serum cytokines do not accurately 

reflect the presence or severity of periodontitis. This may be due to host variability and confounding factors. 

Gorska do their study for (IL-1β, TNF-α, IL-2, IFN-ƴ, IL-4, IL-10) cytokines on gingival tissue biopsy and 
found that the level of cytokines were higher in gingival tissue biopsies when compared to serum level. This 

confirms that these mediators are produced locally in periodontitis site.  But the serum level of cytokine 

although its less than the crevicular level, this may reflect the systemic effect of periodontitis to subject the 

patient for other systemic disease but this need further analysis for long period of time. 
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