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ABSTRACT 

Introduction and aim of the study: The IL-1 family of cytokines is proved to be 

involved in both periodontal disease and osteoporosis mechanisms. We aimed to assess the 

differences in gingival crevicular fluid of IL-1α and IL-1β in periodontal impaired post-

menopausal osteoporosis and systemically healthy subjects. Material and method: The 

study was conducted on 38 post-menopausal female patients, divided in osteoporosis patients 

(n=20) and systemically healthy subjects (n=18). All the subjects were examined, with the 

recording of the periodontal probing depth (PPD), clinical attachment loss (CAL) and 

bleeding on probing (BOP). The IL-1α and IL-1β levels in gingival crevicular fluid were 

determined by ELISA tests. Results: The periodontal parameters were more severe for the 

osteoporosis patients; these patients also presented higher values of IL-1α and IL-1β. 

Discussion: The periodontal parameters can be inexact predictors of the periodontal disease 

progression, while the cytokine levels in crevicular fluid offer clear data regarding the 

inflammatory status and the destruction potential. Conclusions: The postmenopausal 

osteoporosis patients are predisposed to an impressive release of proinflammatory cytokines, 

with local inflammatory changes which can accelerate the periodontal disease progression. 
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Introduction 

Chronic periodontitis is a 

multifactorial disease where the clinical 

expression is determined by various 

environmental and host risk factors, 

including the microbial composition of the 

biofilm and the host susceptibility or 

background systemic impairment. The 

chronic inflammatory response in the 
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periodontal tissues is a complex process 

which involves the immune cells and their 

secreted molecules. It is currently accepted 

that the local cytokines produced by 

inflammatory cells contribute to the disease 

progression [1], thus being assumed 

biomarkers for the periodontal disease. 

There is a connection between the 

release of inflammatory markers, such as 

IL-1, TNFα or PGE2, and the periodontal 

destruction. These mediators are able to 

aggravate the inflammatory response. It is 

demonstrated that the severity of the 

periodontal disease is associated to their 

concentration in the crevicular fluid [2]. 

Some subjects can present an accentuated 

inflammatory response to the bacterial 

aggression, this response being dependent 

on the quality and quantity of the bacterial 

plaque and on systemic risk factors. 

The identification of molecular 

biomarkers which anticipate the success of 

the non-surgical periodontal treatment can 

offer a high benefit for the clinical practice. 

Moreover, such potential factors can help in 

identifying the sites which do not present 

improvement after the therapy. 

Besides the determinant factor of 

the periodontal disease, the bacterial 

plaque, it was clearly demonstrated the 

existence of local and systemic risk factors 

for the periodontal disease. Therefore, the 

periodontal disease, characterized by 

attachment loss and tooth loss, is related to 

different systemic diseases, such as diabetes 

mellitus, respiratory diseases, 

cardiovascular diseases and osteoporosis. 

Numerous studies on cytokine levels 

in gingival crevicular fluid (GCF) were 

conducted on patients with moderate to 

severe periodontitis, aggressive 

periodontitis and patients with chronic 

periodontitis associated or not with 

systemic conditions. The discordant data 

offered by these studies request 

supplementary investigations. 

The aim of the present study was to 

investigate the differences in IL1-α and 

IL1-β levels in gingival crevicular fluid 

(GCF) in patients with chronic 

periodontitis, with and without associated 

chronic pathology – in our case, 

osteoporosis. The correlation analysis was 

conducted between these levels and the 

clinical parameters of the periodontal 

disease.

 

 

Materials and Method 

The study was conducted on 38 

post-menopausal female patients, evaluated 

at the Periodontology Clinic of the Faculty 

of Dental Medicine of ‖Gr.T.Popa‖ UMPh, 

Iași. 

The subjects were divided in two 

groups: the study group (patients with 

osteoporosis and periodontal disease) 

(n=20) and control group (patients with 

periodontal disease and with no systemic 

diseases) (n=18). 

The study included patients on post-

menopause (at least 5 years with no 

menstrual cycle), diagnosed with 

osteoporosis, and systemically healthy 

subjects. 

The cases were diagnosed by the T 

Score provided by osteodensitometry. 

The methodology of the study 

respected the principles stated in the 
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Declaration of Helsinki; every subject was 

informed regarding the methods and the 

purpose of the present study and a signed 

informed consent was obtained from every 

patient. 

In order to avoid any risk of biased 

results, smokers, patients with systemic 

infectious/inflammatory diseases (except 

osteoporosis), allergic patients or patients 

under therapy with bisphosphonates, 

patients with periodontal or antibiotic 

therapy in the last 3 months were excluded 

from the study. 

Each patient was submitted to a 

clinical examination, which included a 

rigorous periodontal assessment. We 

evaluated the bleeding on probing (BOP), 

the periodontal probing depth (PPD) and 

the clinical attachment loss (CAL) by 

periodontal probing; probing depths higher 

than 3mm were considered as pathological 

on teeth without gingival recessions. In case 

of gingival recession, the total attachment 

loss comprised the dimension of the 

recession plus the probing depth. 

The laboratoy stage of the study 

included the analysis of IL-1α and IL-1β 

levels in gingival crevicular fluid. 

A total of 52 samples were collected 

from disease sites (PD≥4mm). The subjects 

were instructed not to eat or brush their 

teeth on hour before the sample collection 

from GCF. Before taking the sample, the 

tooth was isolated with cotton rolls, the 

supragingival bacterial plaque was carefully 

removed and the site was gently dried by air 

spray. A sterile paper cone (Dentsply 

Maillefer, Tulsa, OK, USA) was introduces 

in every selected periodontal pocket, leaved 

in for 30 seconds and immediately 

immerged afterwards in sterile Eppendorf 

tubes which were placed in 20°C until 

further analysis. In case of visible blood 

contamination, the paper cone was removed 

and a new site selected. 

In order to evaluate the cytokine 

levels, the paper cones were unfrozen, cut 

for 1cm in length and placed in tampon 

saline solution 50 pl 1X [13 mM Na2HPO4, 

7 mM NaHPO4, 100 mM NaCl (pH 7.0)] at 

4°C. After that, the cones were centrifuged 

at 13000 rpm for 10 minutes at 4°C.  

The IL-1α and IL-1β concentrations 

were determined by ELISA assay 

(MyBioSource, San Diego, CA, USA) in a 

Luminex® 200 ™ analysor (Luminex 

Corporation, Austin, TX, USA). The 

measurements were conducted according to 

the producer standards and the samples 

were measured in duplicate. The minimal 

detectable concentrations were of 0.1 pg/ml 

for IL-1α and 0.4 pg/ml for IL-1β. The 

samples with concentrations under the 

detection limit were marked as 0. 

For the statistical analysis we used 

SPSS 20.0 software, with p<0.05 for 

significant difference. The continuous 

variables with normal distribution are 

expressed as mean ± Standard Deviation 

and were analysed with parametric tests 

(paired T Test). Due to the fact that the 

cytokine levels were not normally 

distributed, the data are expressed as 

minimum and maximum and non-

parametric tests were used (Mann Whitney 

U test and Wilcoxon test). Fisher and 

McNemar were used to compare the 

frequencies between samples. The 

correlations between clinical parameters 

and cytokines were determined by 

Spearmen test. 
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Results 

We examined 38 patients with 

chronic periodontitis, divided in two 

groups: the study group – patients with 

osteoporosis (n=20) and control group – 

systemic healthy patients (n=18). 

The probing depth (PD), the 

bleeding on probing (BOP) and clinical 

attachment loss (CAL) were significantly 

higher for the study group when compared 

to the controls (p<0.05) (Table I).  

 

Table I. Pre-therapy clinical parameters for the study groups  

 

 

 

 

 

 

 

 

 

IL-1α was the most frequent cytokine in GCF and was found in all study sites (Table 

II). We observed significantly higher values for the cytokines in osteoporosis patients, when 

compared to the control group (p<0.05). 

 

Table II. Pre-therapy cytokine levels in GCF samples  

Cytokine (pg/site) 
Study group 

(osteoporosis) 
Control group p-value 

IL-1α 72,03 (2,17-2099,89) 29,70 (0,75-541,58) 0.001 

IL-1β 0,57 (0,00-126,95) 0,09 (0,00-35,15) 0.007 

GCF=gingival crevicular fluid; p<0.05 – statistical signification. The results are expressed as mean (minimum, 

maximum).  

 

In order to establish a probable clinical relevance of these observations, the 

correlation between clinical parameters and total cytokine levels was conducted in study 

sites. As shown in Table III, we observed a positive correlation between IL-1α and1β levels 

and PPD and CAL. 

 

Table III. Correlation analysis between clinical parameters (mm) and cytokine levels (pg/site) 

in GCF 

Correlation 

PPD 
Q p-value 

Correlation 

CAL 
Q p-value 

IL-1α 0.386 0.002 IL-6 0.390 0.002 

IL-1β 0.437 <0.001 RANKL 0.439 <0.001 

GCF= gingival crevicular fluid; Q= Spearman coefficient; p<0.05 - statistical signification; CAL= clinical 

attachment loss; PPD= probing depth. 

 

 

Parameter Study group 

 (n=20) 

Control group 

 (n=18) 

PPD (mm) 4.9±0.1 3.4±0.2 

CAL (mm) 1.9±0.2 0.9±0.1 

BOP (%) 59.6 40.4 

BOP sites (n) 31 21 

The values are expressed as mean ± Standard Deviation (SD) 

PPD: probing depth; CAL: clinical attachment loss; BOP: bleeding on probing. 
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Discussion 

Contrary to the evolution of 

research methods and laboratory tests, in 

order to identify the associated factors of 

the chronic periodontitis, the exact 

prediction of the progression of periodontal 

disease is still unclear. The evasive nature 

of the disease is complicated by the fact that 

different teeth and different sites of the 

same tooth can present different severity of 

the disease. 

Clinical measurements, such as 

probing depth (PPD), clinical attachment 

loss (CAL) or gingival bleeding (BOP) 

present limitations in offering a real time 

evaluation of the disease progression. 

Moreover, these measurements are inexact 

predictors for the disease progression [3]. 

An ideal instrument for diagnosis would 

identify not only the presence and severity 

of the disease, but also could predict the 

clinical evolution of the inflammation [4]. 

Vast research on biochemical 

markers of the host response in periodontal 

disease was conducted. It is less probable 

that a single marker could estimate the 

following periodontal destruction. A 

transversal study demonstrated that an 

association of biomarkers suggests a 

potential diagnosis value in identifying the 

periodontal disease status [5]. Later on, a 

longitudinal investigation on the same 

population demonstrated the ability of 

biomarkers to anticipate the periodontal 

evolution [6]. 

In an epidemiologic study, 

Offenbacher et col. [7] described new 

clinical categories represented by distinct 

biologic phenotypes, based on clinical, 

microbial, inflammatory and response 

measurements to identify the periodontal 

disease. The authors demonstrated higher 

levels of IL-1β and IL-6 in patients with 

higher probing depths and more severe 

bleeding index. 

In the periodontal inflammation, IL-

1β is mainly expressed by macrophages and 

dendritic cells but it can also be secreted by 

gingival fibroblasts, periodontal ligaments 

cells and osteoblasts. High levels of IL-1α 

and IL-1β in GCF in periodontal disease 

patients were reported [8]. There are 

numerous studies relating the IL-1β to the 

association between periodontal disease and 

rheumatoid arthritis [9]. There are reasons 

to believe that IL-1β can be an important 

mediator of the gingival and ligament 

destruction and also of the bone resorption 

during periodontal disease progression. IL-

1β is a strong stimulator of the matriceal 

metalloproteinases in fibroblasts and 

ligament cells [10]. IL-1β also stimulates 

the bone resorption in vivo. The undergoing 

mechanism involves the RANKL 

expression in osteoblasts and the indirect 

stimulation of osteoclast genesis and bone 

resorption [11]. 

It is clear that the cytokines work as 

complex cascade systems and networks in 

regulating the bone metabolism. Thus, 

many cytokines can regulate the production 

of other cytokines and their receptors and, 

when associated, can exert additive, 

inhibitory or synergistic effects. Moreover, 

the complexity is enhanced by soluble and 

membrane-bound forms of both inhibitory 

and pro-inflammatory cytokines and their 

receptors. It is probable that the result of 

this system would transmit relevant 

information to the osteoblasts and 

osteoclasts, regulating their interaction with 

the immune cells. 

There are clear data supporting the 

increase in proinflammatory cytokines such 

as IL-1, IL-6, IL-7, M-CSF, TNF-α and 

IFN-g in conditions of oestrogen deficit. In 
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our study we observed higher 

concentrations of IL-1α and IL-1β in post-

menopausal osteoporosis subjects. 

Moreover, these values were positively 

correlated to clinical periodontal parameters 

(probing depth, clinical attachment loss and 

bleeding on probing). 

The present study has its limitations 

regarding the correlations of the cytokine 

levels with oestrogen levels and of to the 

systemic cytokine levels; supplementary 

studies are requested to evaluate the effects 

of local and systemic therapy on a larger 

scale of cytokines, offering a clear image on 

the physio-pathologic interrelations 

between chronic periodontitis and 

osteoporosis. 

 

Conclusions 

The periodontal clinical parameters 

(probing depth, clinical attachment loss and 

gingival bleeding) and GCF levels of IL-1α 

and IL-1β presented higher values for the 

osteoporosis patients when compared to 

systemic healthy subjects. The cytokine 

values were positive correlated to the 

periodontal clinical parameters. Therefore, 

these patients are predisposed to an 

impressive release of such cytokines, with 

local inflammatory changes which can 

accelerate the periodontal disease 

progression. 
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