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ABSTRACT 
 

Aim: To compare the levels and relative ratios of Interleukin-34, osteoprotegrin, and factor kB ligand in the 

crevicular fluid of individuals with periodontal disease.  
Study design & setting: Randomized Clinical Trial, Frontier Medical And Dental College, Abbotabad 
Methodology: We enrolled 15 healthy subjects (Group I), 15 patients with chronic periodontal disease (Group II) 

and 15 patients with aggressive periodontal disease (Group III). At baseline and six weeks after NSPT, crevicular 
fluid and clinical measures were made. The GCF IL-34, factor kB ligand, and osteoprotegrin levels were measured 
by using ELISA and their relative ratios were computed. 
Result: Group II and III had significantly higher crevicular fluid IL-34 and factor kB ligand levels than the Control 

group (I), although crevicular fluid with osteoprotegrin levels was significantly decreased (P<0.05). GCF, IL-34, and 
RANKL levels reduced in Groups II and III six weeks after NSPT, although OPG concentrations increased 
statistically (P<0.05). Significantly positive association was observed between IL-34 and factor kB ligand, clinical 
attachment level, and gingival index, but not with osteoprotegrin. 
Conclusion: Gingival crevicular fluid IL-34 levels were elevated in individuals with periodontal disease and lowered 

during non surgical intervention, and its levels correlated positively with the factor kB ligand and osteoprotegrin 
ratios, clinical attachment level, and gingival index.  
Keywords: Periodontitis, IL-34, osteoprotegrin 

 

INTRODUCTION 
 

An inflammatory disease that destroys the connective 
tissue and bone structures which support the teeth is called 
as periodontitis. Human Periodontal ligament cells of 
human may cause osteoclastogenesis by expression of 
receptor activator of nuclear factor kappa B ligand 
(RANKL)1. Osteoclast discrimination is primarily regulated 
by factor kB ligand which is a type of the TNF family of 
cytokines, as well as macrophage colony-stimulating factor 
(M-CSF-1). Bone cells model is commonly believed that the 
production of osteoclasts need interaction between the 
RANKL, which is articulated on the surface of osteoclasts, 
and kB ligand in the presence of macrophage colony 
stimulating factor2. 

IL-34, inflammatory cytokine, causes macrophage 
activation and migration. IL-34 also has important role in 
inflammation by increasing Interleukin-6 and levels of 
chemokine in blood3.  

IL-34 also act as a second functional ligand for the 
macrophage colony-stimulating factor-1 receptor. Many 
organs like heart, brain, lung, liver, kidney, thymus, testes, 
ovary, small intestine, prostate, colon, and spleen release 
IL-34. Mechanism of IL-34 operates in a same manner as 
macrophage colony-stimulating factor 1 (CSF-1) in that it 
promotes cell survival, segregation, and propagation4,5. 
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The objective of the study was to compare the levels 
and relative ratios of Interleukin-34, osteoprotegrin, and 
factor kB ligand in the crevicular fluid of individuals with 
periodontal disease. 
 

METHODOLOGY 
 

Forty five patients were included and were divided into 
three groups i.e.15 were periodontally healthy (Group I), 15 
of whom had chronic periodontitis (Group II), and !5 of 
whom had aggressive periodontitis (Group III). Non-
surgical periodontal therapy was used to treat patients with 
periodontitis. At baseline and six weeks after therapy, GCF 
sample protocols and clinical periodontal measurements 
were evaluated. ELISA was used to determine the levels of 
IL-34, RANKL, and OPG. At baseline and post non-surgical 
periodontal therapy, periodontal health was assessed. 
SPSS statistics software version 18 was used.  
Inclusion criteria:   

 Group I consisted of 15 patients who had a PPD of 
3mm, a GI of 0 (indicating no clinical inflammation) and 
no bone loss. 

 Group II consisted of 15 patients with mean age of 35 
years, with a minimum of six teeth accessible for 
clinical attachment loss and 5mm of pocket depth. On 
clinical and radiographic examination, these teeth 
demonstrated positive bleeding on probing (BOP) in at 
least two distinct quadrants with bone loss affecting 
>30% of accessible teeth.  
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 Each participant had at least 20 teeth and  medical 
history of patient was satisfactory 

 Group III involved 15 patients, all of whom were 35 
years old, and all of them had pocket depth of 5mm 
with minimum six teeth and radiographic signs of 
alveolar bone loss. Three of the six teeth having a 
pocket depth of 5 mm were not molars or incisors. 
These individuals had significant tissue damage.  

Exclusion criteria:  

 Individuals with metabolic and systemic syndromes 

 Postmenopausal Women 

 Over the prior six months, received nonsurgical 
intervention and a prescription for antibiotics or NSAID, 
or received surgical intervention within the preceding 
year. 

 Habit of smoking, pregnant women, lactating mothers 
 

RESULTS 
 

The detail of results is given in table 1.  

 
Table 1: Patient Characteristics 

Study group I   (n=15) II      (n=15) III      (n=15) P value 

Age 37.4±4.93 37.4±4.93 37.4±4.93 0.144 

Sex  (M/F) 8/7 8/7 8/7 --- 

GI score 0 2.29±0.34 1.29±0.25 <0.01 

PPD (mm) 1.67±0.49 6.00±1.13 3.73±0.79 <0.01 

CAL  (mm) 0 4.67±1.11 2.07±0.59 <0.01 

GCF IL-34  (pg/ml) 414.49±44.54 1022.76±168.21 604.17±105.11 <0.01 

Plasma IL-34   (pg/ml) 82.71±8.88 614.44±171.83 235.65±50.87 <0.01 
Key: GI= Gingival index, PPD= Pocket probing depth, CAL=Clinical attachment level, GCF=Gingival crevicular fluid, IL=Interleukin 

 

DISCUSSION 
 

The functions of IL-34 are to regulate myeloid 
differentiation, proliferation, and survival. As a substitute 
factor for the CSF receptor, IL-34 is recently regarded a 
novel noncanonical pathway of osteoclast formation since it 
can function in place of CSF in osteoclast discrimination 
and plays a critical role in factor kB ligand induced 
osteoclastogenesis6,7,8. 

Although multiple researches have demonstrated the 
importance of CSF in periodontal tissue destruction, no 
study has examined the IL-34 content in GCF and 
compared it to that in plasma in periodontal disease, and 
following periodontal treatment.  

Thus, the current study is the first to examine 
Interleukin-34 in crevicular fluid and plasma concentration 
in periodontal clinical status, as well as the effect of 
periodontal intervention on Interleukin-34 concentrations. 
 

CONCLUSION 
 

 In patients with periodontitis, Interleukin-34 levels were 
elevated. 

 IL-34 levels decreased following nonsurgical 
periodontal treatment. 

 IL-34 levels correlated positively with the factor kB 
ligand/osteoprotegrin ratio. 

 The increase in concentration of IL-34 may be induced 
in periodontitis by increasing the factor kB ligand/ 
osteoprotegrin ratio. 

 IL-34 may contribute to alveolar bone loss in 
periodontal disease. 
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