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Abstract 

Periodontal disease is an inflammatory condition caused by the accumulation of bacteria on tooth surfaces 

as oral biofilms. Cytokine production is increased in the gingival fluid and in tissues affected by periodontal disease, 

and their level is important for the diagnosis of periodontal diseases, but also for their prognosis. Salivary levels of 

cytokines (TNF-α) can represent reliable markers for evaluating the therapeutic outcome of different treatments for 

periodontitis, for example, systemic doxycycline administration. Aim: to determine the salivary concentrations of 

TNF-α, as a disease marker, in patients with aggressive (AgP) and chronic (ChP) periodontitis, before and after 

treatment with doxycycline. Material and methods: 20 patients were distributed into 2 groups: 8 diagnosed with 

AgP, 12 with ChP periodontitis. TNF-α level was determined using the ELISA technique in the patients’ saliva 

before and after systemic doxycycline (Dox) treatment. Results and discussions: The salivary TNF-α levels were 

elevated in both chronic and aggressive periodontitis patients when compared with healthy individuals. The average 

drop in TNFα values after doxycycline administration was higher for aggressive periodontitis patients. Conclusions: 

According to our results, we could conclude that TNF-α may be regarded as diagnostic markers of periodontitis. 

Doxycycline treatment, in terms of lowering TNF-α levels was most effective in patients with aggressive 

periodontitis. 
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Introduction 

Periodontitis is an inflammatory 

disease caused by periodontal pathogenic 

bacteria. Usually, periodontitis is classified 

into aggressive periodontitis (AgP) and 

chronic periodontitis (ChP). Aggressive 

periodontal disease is characterized by rapid 

and severe destruction of the periodontal 

tissue.[1-3] Periodontal immune cells 

release pro-inflammatory mediators in 

response to periodontal pathogens and their 

endotoxins. Among the many mediators of 

inflammation, cytokines have attracted 

special attention. Cytokine production is 

stimulated by microbial factors and occurs 

in high concentrations in gingival fluid and 

in tissues affected by periodontal disease. 

[4-6] 
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This phenomenon is greatly 

intensified in patients diagnosed with AgP. 

Over time, it has been concluded that the 

determination of these cytokines plays a 

major role both in the diagnosis of 

periodontal diseases, but also for the 

prognosis of these diseases. 

TNF-α is part of the "major 

inflammatory cytokines", which are 

typically produced at the inflammation site 

by infiltration of mononuclear cells. TNF-α 

is a pleiotropic cytokine that can improve 

the host's defense mechanism by mediating 

inflammation and increasing cellular 

immune function. [7, 8] At the same time, it 

can induce various pathological conditions 

due to TNF-α toxicity causing tissue damage 

(septic shock syndrome, cachexia, 

autoimmune diseases,  rheumatoid arthritis. 

meningococcal sepsis). [7,9] 

For accurate periodontal diagnostics, 

oral fluid-based biomarkers can be 

determined in the gingival crevicular fluid 

(GCF) and saliva.[10-13] 

Saliva provides an easily available, 

noninvasive diagnostic tool because it 

closely reflects the general state of oral and 

systemic health. It becomes a valuable 

source for clinically relevant information 

because it contains specific biomarkers for 

periodontal diseases. [10,12-14] 

In periodontitis, in association with 

periodontal debridement, antibiotic 

treatment is used to reduce the proliferation 

of periodontal pathogenic bacteria of the 

oral biofilm, which affects the saprophytic 

bacteria of the oral cavity and causes 

dysbiosis, the main etiological factor for 

periodontal disease.[15-17] 

Systemic antibiotic therapy for 

periodontal treatment is usually 

monotherapy including amoxicillin, 

metronidazole, tetracyclines (tetracycline, 

doxycycline, minocycline), clindamycin and 

ciprofloxacin.[3,15] 

Doxycycline (Dox) is a member of 

the tetracycline family of antibiotics, with a 

bacteriostatic activity on Gram+ and Gram – 

bacteria. Approval of doxycycline for the 

treatment of periodontal disease was based 

on its ability to inhibit the activity of matrix 

metalloproteinases because periodontal 

pathogenesis is triggered by host proteolytic 

enzymes, such as matrix metalloproteinases. 

Matrix metalloproteinases are induced in 

response to a wide range of cytokines, 

including TNF- α. Sub-antimicrobial doses 

of doxycycline are effective to obtain anti-

inflammatory effects, lowering the risk of 

severe adverse reactions associated with 

antibiotic therapy.[3,18] 

The aim of this study was to evaluate 

the differences between salivary levels of 

inflammatory biomarkers such as cytokines 

(TNF-α) in patients with chronic and 

aggressive periodontitis, before and after 

Dox treatment. 

 

Materials and Methods 

The study was conducted in the 

Department of Periodontal Diseases of the 

Universty of Medicine and Pharmacy 

"Grigore T Popa" Iasi, and the dental office 

practice CMI Medident. There were 20 

patients included in the study diagnosed 

with periodontal disease following 

periodontal examination: clinical attachment 

levels, periodontal pocket depth, bleeding on 
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probing, compromised furcations, dental 

mobility, suppuration and oral hygiene. 

The first group included 8 patients 

with AgP diagnosed according to clinical 

criteria: pocket depths over 4-5 mm, 

gingival bleeding on probing and 

radiological signs that proved osteolysis.  

The second group included 12 

patients with ChP also diagnosed according 

to clinical criteria: pocket depths over 6 mm, 

gingival inflammation, and radiological 

proven horizontal osteolysis. General 

inclusion criteria for the patients were: the 

signing of an informed consent, presence of 

chronic or aggressive periodontal disease 

(according to the criteria presented above). 

General exclusion criteria were: the 

presence of smoking habit, the existence of 

other chronic disease, antibiotic treatment 3 

months prior to the study, pregnancy, 

periodontal treatment 6 months prior to the 

study, allergies.  

TNF-α levels, for each patient, were 

evaluated using Elabscience provided 

ELISA testing kit before and after Dox 

treatment. This ELISA kit uses the 

Sandwich-ELISA principle.  

After saliva sampling, all patients 

had conventional periodontal therapy - 

periodontal debridement consisting in 

removal of dental plaque and calculus, 

followed by smoothing and planning of 

exposed surface of the roots in teeth with 

deep periodontal pockets. 

Doxycycline was administered orally 

in subantibacterial concentrations (20 mg 

twice a day for 7 days). No adverse effects 

were observed after the antibiotic treatment. 

Reevaluation of patients after Dox 

consisted in an identical examination with 

the one performed at the beginning of the 

study - clinical and para-clinical evaluation 

of the periodontal status. Samples of saliva 

were taken and same assay protocol was 

used for TNF-α evaluation. 

 

Results and discussions 

 The analysis of the data published on 

the association between the salivary levels 

of TNF-α and periodontitis did not provide a 

clear image of the relationship. Some studies 

indicated a significant relationship between 

the presence of TNF-α and generalized 

moderate chronic or aggressive 

periodontitis, while others did not find a 

statistically significant difference between 

the TNF-alpha levels among the control and 

the investigated groups.[19-21] According 

to Eivazi et al., these controversies could be 

caused by several factors, including 

difference in type and severity of 

periodontal disease, age of the subjects, 

salivary sample or gingival sulcus sample, 

the temperature at which the samples were 

stores, storage time before laboratory assay, 

and centrifuge setting.[19] 

In our study, we have observed an 

increase in salivary TNF-α in both chronic 

and aggressive periodontitis patients when 

compared with healthy individuals. Similar 

results were obtained by Frodge et al, Singh 

et al.[22,23]  

The salivary levels of TNF-α 

determined according to the protocol 

described above are presented in Fig. 1 and 

2.  
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Fig. 1. Salivary levels of TNF-α in patients with AgP - before and after treatment with 

doxycycline 

 

 
Fig. 2. Salivary levels of TNF-α in patients with ChP - before and after treatment with 

doxycycline 
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The salivary TNFα average values 

were: 69,7 ρg (SD 10,6) for chronic 

periodontitis patients before doxycycline 

administration and 47,6 (SD 7,8) ρg after 

administration. In aggressive periodontitis 

patients the values were 71,8 (SD 16,9) and 

48,7 (SD 13,6) respectively. 

The average drop in TNFα values 

after doxycycline administration was higher 

for aggressive periodontitis patients (23,1 

ρg, SD 10,8 ρg) when compared with 

chronic periodontitis (22,1 ρg, SD 8,8 ρg). 

 

Conclusion 

According to our results, we could conclude 

that TNF-α may be regarded as diagnostic 

markers of periodontitis. Salivary TNF-α 

levels represent a reliable marker for AgP, 

but not so reliable for ChP. Doxycycline 

treatment administration was effective 

especially for patients with AgP, a fact well 

proven through TNF-α levels. 
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