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Abstract 

Objective: Periodontitis is a chronic infectious disease of tissues surrounding and supporting the teeth, it causes by microbial plaque 
accumulation and its severity depend on interaction between pathogenic bacteria and host immune response. This study aimed to evaluate 
the effect of scaling and root planing on the mean values of salivary total protein (TP), tumor necrosis factor-alpha (TNF-α) and 
interleukin 1 beta (IL-1β). 

Methods:  Comparative study conducted on 40 volunteers: 20 of them with chronic periodontitis and 20 with healthy periodontium. 
Scaling and root planing was conducted for chronic periodontitis patients and unstimulated saliva was collected from all studied subjects 
at baseline before and after 4 weeks of periodontal treatment to estimate the mean levels of TP, TNF-α and IL-1β. 

Results: High mean values of clinical periodontal parameters (plaque index, gingival index, probing pocket depth and clinical attachment 
loss), TP, TNF-α and IL-1β were detected in chronic periodontitis patients as compared to controls (p<0.000), and significant reduction in 
their mean values were seen after 4 weeks of periodontal therapy as compared to base line before treatment (p<0.000).  

Conclusions: Biochemical (TP) and immunological parameters (TNF-α and IL-1β) detected at increased levels in chronic periodontitis 
patients and reduced after periodontal therapy, so further studies are necessary to evaluate the diagnostic and prognostic values of these 
markers.  
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Introduction 

Periodontal diseases are chronic inflammatory disease in 
which gingivitis and periodontitis are the most common 
that depend on a dynamic interactions between the 
microbial challenge and host inflammatory response(1). 
The diagnose of periodontal disease relies almost and 
fundamentally on traditional periodontal diagnostic 
parameters including plaque index (PI), gingival index 
(GI), probing pocket depth (PPD), bleeding on probing 
(BOP), clinical attachment loss (CAL) and alveolar bone 
loss)(2). However, these traditional diagnostic procedures 
are limited in that only disease history can be assessed 
and not the current disease status (these measure are 
useful in detecting evidence of past disease or verifying 
periodontal health, but they provide only limited 
information about patients and sites at risk for future 
periodontal breakdown(2). Therefore, advances diagnostic 
research in oral and periodontal diseases are moving 
toward developing methods whereby periodontal risk can 
be justified and quantified by objective measures like 
biomarkers(3). Nowadays various researches are 
conducting to evaluate possible compounds in the oral 
fluids through which it may be possible to assess the 
presence and severity of these diseases as well as to 
identify the patients at risk for these diseases(4). 
Therefore, analysis of saliva can contribute to the 
diagnosis and prognosis of the disease(5). Total protein is 
a vital component of saliva and play role in various saliva 
functions like lubrication, physical protection, cleansing, 
buffering, maintenance of tooth integrity, taste and 
antibacterial activity(4-6). Cytokines are small 
polypeptides with a wide range of inflammatory, 
metabolic and immunomodulatory properties, which are 
produced by a variety of cells including 
macrophage/monocyte system, dendritic cells, 
lymphocytes, neutrophils, endothelial cells and 
fibroblasts(7,8). All periodontopathogenic bacteria as well-
known as extracted lipopolysaccharides have primarily 
been shown to stimulate monocytes to produce cytokines 
such as IL-1β and TNF-α(9,10). Interleukin-1β and TNF-α 

represent proinflammatory cytokines that stimulate a 
cascade of reactions which occur during periodontal 
disease, including induction of adhesion molecules and 
other mediators that facilitate and amplify the 
inflammatory response, stimulation of matrix 
metalloproteinase and bone resorption(11). Tumor 
necrosis factor-α can be detected in saliva and gingival 
crevicular fluid of both healthy and periodontitis 
patients(12) and the increased concentration in 

periodontitis correlated closely with the tissue destruction 
and immune response(13). Interleukin-1β is a highly 
proinflammatory cytokine and the margin between 
clinical benefit and toxicity in humans is exceedingly 
narrow(14). The balance between the local levels of 
cytokines, stimulated in response to 
periodontopathogenic bacteria and their products is 
important in determining the outcome of an immune 
response to a given pathogen(15). Study reported that IL-
1β, IL-6 and TNF-α are present in low quantities in 
clinically healthy gingival tissue(16), this means that 
cytokines are prominent factors of normal tissue 
homeostasis(17). Evidence suggested that interleukin can 
induce and activate metalloproteinase and tissue 
inhibitors of metalloproteinase(18,19), which are believed 
to be critical in initiating the collagenolytic cascade and 
regulation of connective tissue degeneration under both 
physiologic and pathologic conditions. A study 
demonstrated that the biological activity of a variety of 
cytokines could be directly related to periodontal 
destruction such as periodontal attachment loss, 
destruction of collagen and alveolar bone resorption(20). 
Another study reported that IL-1β level in inflamed 
periodontal tissue was highly correlates with clinical 
parameters including gingival and plaque indices and 
degree of inflammation(21). This study aimed to evaluate 
the effect of scaling and root planing on clinical 
periodontal parameters (PI, GI, BOP, PPD and CAL), 
salivary TP and inflammatory cytokines (IL-1β, and 
TNF-α) after 4 weeks of periodontal therapy and 
compare them with base line records before treatment. 

Patients and methods 

Setting and time  

The study was carried out in periodontics clinic and 
biochemistry laboratory of basic science department of 
College of Dentistry/ Hawler Medical University from 
January, 2018 to March, 2018. 

Subjects  

Subjects with periodontitis and clinically healthy 
periodontium were recruited in this study. Chronic 
periodontitis group had two periodontal pockets depth of 
≥ 4 mm in each quadrant and clinical attachment loss of 
≥ 5mm in one or more sites in two or more teeth(22) and 
clinically healthy subjects have no clinical sign of 
gingivitis (mean of GI =0.04, and BOP =0) or 
periodontitis (gingival sulcus depth ≤3 , PPD ≥4 =0 , and 
clinical attachment loss CAL=0). The inclusion criteria 
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were: presence of at least 20 teeth, systemically healthy, 
no history of periodontal treatment or drug intake for the 
last 6 months. The excluding criteria were: smokers, 
alcoholic, pregnant, lactating and post-menopausal 
females. Study protocol was reviewed and approved by 
the institutional ethical committee of College of 
Dentistry/ Hawler Medical University. Furthermore, all 
participants were informed about the purpose of this 
study and signed written consent forms. 

Intra oral clinical examination  

All participants underwent complete clinical examination 
after salivary sample collection for control group, and for 
chronic periodontitis patients group at base line before 
treatment and after 4 weeks of treatment. Clinically, for 
measuring plaque score according to PI(23) by using a 
straight sharp explorer  and measure the amount of  
bacterial  plaque for four  surfaces of all  the examined 
teeth and given a score from 0-3. Measurement of the 
extent and severity of gingival inflammation according to 
GI(24,25) inspection by naked eyes and by gentle  probing 
through using Williams periodontal probe for  four 
gingival surfaces of all examined teeth (facial, lingual, 
mesial and distal) and given a score from 0-3. 
Measurement of BOP(26) was performed by passing 
periodontal probe gently along the inner surface of 
gingival sulcus or pocket wall, bleeding was noted after 
30 seconds and recorded as absent (-) or present (+). The 
bleeding is expressed in percent (number of sites positive 
for bleeding divided by the number of measured sites 
multiplied by 100.  

Probing pocket depth was assessed by inserting 
calibrated Williams periodontal probe from gingival 
margin to the base of the sulcus or pocket at four surfaces 
of each tooth, no pressure was used; the probe was 
allowed to fall by its own weight and the sites for 
measurement were mesio-buccal (labial), mid- buccal 
(labial), disto-buccal (labial), mid-lingual (palatal)(27). 
And clinical attachment level was assessed by measuring 
the distance by a calibrated Williams periodontal probe 
from cemento-enamel junction (CEJ) to the base of the 
pockets, when CEJ was obliterated by the gingival 
margin, the CAL was measured indirectly by subtracting 
the distance in millimeters from the gingival margin to 
the CEJ from PPD at each site, and in case when there 
was a gingival recession, loss of attachment was 
measured by adding the distance from gingival margin to 
the CEJ to PPD at each sites(27).  

Patients with chronic periodontitis were under 
conventional periodontal treatment consisting of 

motivation, oral hygiene instructions, scaling (supra and 
sub gingival), root planing and polishing. 

Saliva sample collection 

Seven ml of un-stimulated saliva samples were collected 
from all 40 patients at 9-10 a.m. The patients were in a 
seated position with the head inclined forwards and 
spitting method was used for collection of un-stimulated 
saliva from the patients with chronic periodontitis at base 
line before treatment and after 4 weeks of periodontal 
treatment. Furthermore, un-stimulated saliva samples 
were collected from all controlled healthy patients. Saliva 
was collected in sterilized plastic test tubes during 5 
minutes period and immediately was centrifuged at 3000 
rpm for 20 minutes to obtain clear supernatant, then 
divided into 3 parts and placed in Eppendorf tubes, 
finally stored at -20ºc for later estimation of TNF-α, IL-1 
beta and TP. 

Immunological investigation 

The measurement of salivary TNF-α and IL-1β by 
indirect enzyme linked immunosorbent assay (ELISA 
technique) supplied by specific kits (IL-1β kit/KOMA 
BIOTECH INC, USA), (TNF-α kit/ KOMA BIOTECH 
INC, USA), which used for estimation of body fluid, and 
the procedure was performed according to the 
manufacturer’s instructions.                                                  

Biochemical investigation  

The estimation of salivary TP (g/ml) based on the Biuret 
method(28). Protein forms a colored complex with cupric 
ions in alkaline medium. Based on this principle, salivary 
protein estimation was done by mixing undiluted saliva 
with the reagent (45 g of Rochelle salt and 15g of copper 
sulfate in 400 mL of 0.2 N sodium hydroxide. Five grams 
of potassium iodide was added to make up to 1L with 
0.2N sodium hydroxide) and measuring the colored 
product using a photoelectric colorimeter at a wavelength 
of 546nm (colorimeter visible light of 
spectrophotometer). Standard solution of 6 g of bovine 
albumin dissolved in 100 mL of normal saline containing 
0.1 g/dL sodium azide was used(28).  

Statistical analysis 

The SPSS (version 22) was used, paired T-test was used 
to compare before and after treatment and independent T-
test were used for comparison between the two study 
groups, P value <0.05 was considered as statistically 
significant. 
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Results 

A total of 40 subjects comprised of 15 females and 25 
males with an age of 25-45 years were enrolled in this 
study and the mean age for female and male were 
38.47±5.84, 37.20 ± 5.98 years, respectively.  

Clinical results 

Table 1, showed high significant reduction in the mean 
values of PI, GI, BOP, PPD and CAL after 4 weeks of 
treatment for chronic periodontitis patients (0.80±0.33), 
(0.911±0.217), (38.89±3.00%), (3.31±0.29mm) and 
(3.52±0.34mm) as compared to their mean values at base 
line before treatment (1.93±0.34), (1.80±0.37) 
(78.68±5.03%), (4.60±0.30mm) and (5.65±0.23mm), 
respectively, (P≤0.000). Table 2, showed the comparison 
between control and chronic periodontitis patient groups 
in case of base line before treatment and after 4 weeks of 
periodontal therapy in relation to the mean values of PI, 
GI, PPD, CAL and BOP and the results showed high 
significant differences in the mean values of PI, GI, BOP, 
PPD and CAL scores in control group (0.12±0.08) (0.04 
±0.02), (0), (1.79±0.29mm) and (0) as compared to 
periodontitis patients at base line before treatment 
(1.93±0.34) (1.80±0.37) (78.68±5.03%) (4.60±0.30mm) 
(5.65±0.23mm) (P≤0.000), respectively. Furthermore, 
high significant differences were found in relation to the 
mean values of PI, GI, BOP, PPD and CAL between the 
control (0.12±0.08), (0.04±0.02), (0) and (1.79±0.29mm) 
(0) and chronic periodontitis groups after 4 weeks of 

treatment (1.93±0.34), (1.80±0.37), (78.68±5.03%), 
(4.60±0.3mm) and (5.65±0.23mm), respectively, 
(P≤0.000). 

Immunological and biochemical results 

Table 3, showed high significant reduction in the mean 
values of TNF-α, IL-1β and TP in saliva from (12.1±0.69 
pg/ml), (14.32±0.82 pg/ml) and (2.74±0.74 g/ml) at base 
line before treatment into (7.97±0.20 pg/ml), (8.67± 2.1 
pg/ml) and (1.34±0.05 g/ml), respectively, after 4 weeks 
of treatment (P≤0.000). Table 4, showed the comparison 
between control and chronic periodontitis groups (at base 
line before treatment and after 4 weeks of periodontal 
therapy) using independent t-test in relation to the mean 
values of TNF-α, IL-1β and TP. The results showed high 
significant differences in the mean values of TNF-α, IL-
1β and TP between control (2.28±0.06 pg/ml) (7.93±0.13 
pg/ml) (1.66 ±0.09g/ml) and chronic periodontitis group 
at base line before treatment (12.1±0.69 pg/ml) 
(14.32±0.82 pg/ml) (2.74±0.74 pg/ml), respectively 
(P≤0.000). Moreover, high significant differences in 
relation to the mean values of TNF-α and TP between 
control (2.28±0.06 pg/ml) (1.66±0.09g/ml) and chronic 
periodontitis group after treatment (7.97±0.20 pg/ml) 
(1.34±0.050 g/ml), respectively (P≤0.000), and non-
significant differences was found between control group 
(7.93±0.13 pg/ml) and periodontitis group (8.67±2.10 
pg/ml) in relation to IL-1β after 4 weeks of treatment 
(P=0.124). 

 

Table 1: Comparison between the mean values of PI, GI, PD, CAL and BOP in 
patients with chronic periodontitis at base line before treatment and after 4 weeks of 
treatment (N= 20). 

Variable  Time  Mean± Std. 
Deviation 

Paired t-test df P-Value 

PI Before 1.93 ± 0.34 11.600 19 0.000(HS)*

After 0.80 ± 0.33 

GI Before 1.80 ± 0.37 10.293 19 0.000(HS) 

After 0.91 ± 0.21 

BOP % Before 78.68 ± 5.03 29.895 19 0.000(HS) 

After 38.89 ± 3.00 

PD(mm) Before 4.60 ± 0.30 17.112 19 0.000(HS) 

After 3.31 ± 0.29 

CAL(mm) Before 5.65 ± 0.23 20.984 19 0.000(HS) 
After 3.52±0.34 

* HS= highly significant.  
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Table 2: Comparison between control and chronic periodontitis patient groups (at base line, 4 
weeks after treatment) in relation to PI, GI, BOP, PD and CAL. 

 Groups Mean±Std. 
Deviation 

Independent t-
test 

df P-Value 

Control 
N (20)  

Chronic 
periodontitis 

N (20) 
PI 0.12±0.08 Base line 1.93±0.34 23.17 38 0.000(HS) 

After  0.80±0.33 8.75 38 0.000(HS) 

GI  
0.04±0.02 

 

Base line 1.80±0.37 21.02 38 0.000(HS) 

After  0.91±0.21 17.66 38 0.000(HS) 

BOP %  
0 
 

Base line 78.68±5.03 69.85 38 0.000(HS) 

After 38.89±3.00 57.84 38 0.000(HS) 

PD(mm) 1.79±0.29 Base line 4.60±0.30 29.56 38 0.000(HS) 

After 3.31±0.29 16.47 38 0.000(HS) 

CAL(mm) 0 
 

Base line 5.65±0.23 108.86 38 0.000(HS) 

After 3.52±0.34 45.96 38 0.000(HS) 

 

Table 3: Comparison between mean values of TNF-α, IL-1β and TP in patients with 
chronic periodontitis at base line and after 4 weeks of treatment (N= 20). 

  Time  Mean± Std. 
Deviation 

Paired t-
test 

df P-Value 

TNF-α 
(pg/ml) 

 

Before 12.18 ± 0.69 27.17 19 0.000(HS) 

After 7.97 ± 0.20 

IL-1β 
(pg/ml) 

 

Before 14.32 ± 0.82 10.59 19 0.000(HS) 

After 8.67 ± 2.10 

TP 
(g/ml) 

 

Before 2.74 ± 0.74 8.33 19 0.000(HS) 

After 1.34 ± 0.05 

 

Table 4: Comparison between control and chronic periodontitis patient groups (at base line and 4 
weeks after treatment) in relation to the mean values of TNF-α, IL-1β and TP. 

 

Groups 
Mean±Std. 
Deviation 

Independent t-
test 

df P-Value Control 
N (20)  

Chronic 
periodontitis 

N (20) 
TNF-α 
(pg/ml) 

 

 
2.28±0.06 

 

Base line 12.18±0.69 63.53 38 0.000(HS) 

After 7.97±0.20 119.74 38 0.000(HS) 

IL-1β 
(pg/ml) 

 

 
7.93±0.13 

 

Base line 14.32±0.823 34.281 38 0.000(HS) 

After 8.67±2.101 1.575 38 0.124(NS)* 

TP 
(g/ml) 

 

 
1.66 ±0.09  

 

Base line 2.74±0.744 6.450 38 0.000(HS) 

After 1.34±0.050 -13.582 38 0.000(HS) 

*= Not significant
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Discussion 

Clinical results 

The results showed that scaling and root planing had a 
significant positive effect in reduction of gingival 
inflammation and healing of periodontal tissue 
throughout its great effect in reduction of the mean 
values of clinical periodontal parameters (PI, GI, BOP, 
PPD and CAL) after 4 weeks of periodontal therapy, this 
may be due to that periodontal therapy disrupts the 
subgingival plaque biofilm, allowing shift in the 
microbial population to those more commonly associated 
with health(29-31). The results of this study are in 
agreement with other studies that scaling and root 
planing by using manual or sonic driven scalers in 
subgingival pockets resulted in reduction of BOP(29-31), 
PPD and CAL(29-34). Other studies evaluate the effect of 
scaling and root planing on periodontal disease and 
concluded that the treatment is effective and reliable 
throughout removing of the elements that initiate and 
provoke gingival inflammation (i.e. plaque, calculus and 
endotoxin) from the tooth surfaces(27,35,36,37). Studies 
ranging from 4 weeks to 2 years demonstrated up to 80% 
reduction in BOP and mean PPD reduction of 2 to 
3mm(27,35).  

Biochemical result 

 The results showed high mean values of TP in saliva of 
chronic periodontits patients, and scaling and root 
planing had a profound significant effect in reduction of 
its mean values after 4 weeks of periodontal therapy. The 
high protein levels in periodontitis patients could be due 
to the inflammatory process that activates the 
sympathetic system to enhance the synthesis and 
secretion of TP thereby increasing the protective 
potential effect of saliva against the diseases, our result is 
consistent with other studies(38,39), also the increased 
levels could be due to an increased leakage of plasma 
proteins into saliva due to inflammation as suggested by 
a study done by Henskens et al, (1996)(39). In the present 
study, the decrease in TP level after treatment perhaps 
due to reduction in the leakage of protein into saliva due 
to the inhibition of inflammatory reaction and healing of 
periodontal tissue. Our result is consistent with other 
studies which showed similar results(39,40). 

Immunological results 

The present study showed increase in the mean levels  of 
TNF-α, and IL-1β  in saliva of chronic periodontitis 
patients, and scaling and root planing  had a significant 

effect in reduction of  their mean levels after 4 weeks of 
periodontal therapy. The increase level is closely 
correlated to tissue destruction and increased host 
immune response due to inflammation(41-43). Our results 
are consistent with other studies that showed similar 
results(11,13). Since IL-1beta and TNF-α cytokines are 
biologically active glycoproteins that secreted by host 
immuno-inflammatory cells in responses to inflammation 
and have a role in the inflammatory process, in which the 
activity of both cytokines coincides with the critical 
events that occur during periodontal disease, namely loss 
of attachment and bone resorption. Thus, the majority of 
tissue destruction that occurs during periodontitis is 
attributed to IL-1 and TNF activity, so tissue destruction 
may be very well represented as an over activity of host 
response to periodontal pathogens that stimulate 
excessive production of IL-1 and TNF(11,13). Furthermore, 
reduction of their levels after treatment could be due to 
the decrease of their secretion by host immuno-
inflammatory cells into saliva due to reduction of 
inflammatory reaction (reduction of bacterial plaque and 
their products by scaling and root planing) and healing of 
periodontal tissue, our results are in agreement with 
Frodge et al, (2008)(41) and Gamonal et al, (2000)(44). 
More studies are required to identify the specific role of 
scaling and root planing on the mean values of TP, IL-1β 
and TNF –α in patients with periodontal diseases. 

Conclusions 

There was association between severity of periodontal 
inflammation and salivary levels of TP, IL-1β and TNF-α 
levels in the saliva perhaps due to over production of 
these mediators due to increased level of periodontal 
inflammation. Furthermore, their reduced level after 
treatment might be due to significant reduction of 
periodontal inflammation, which is represented by 
reduction in PI, GI, BOP, PPD and CAL. Thus, these 
markers may be considered as an important biochemical 
and immunological biomarkers of periodontal 
inflammation. 

References 

 

1. Goutoudi P, Diza E, Arvanitidou M. Effect of 
periodontal therapy on crevicular fluid interleukin-
1beta and interleukin10 levels in chronic 
periodontitis. J Dent. 2004;32(7):511-20. 

2. Armitage GC. The complete periodontal 
examination. Periodontol 2000. 2004;34(1):22-33. 



   

Vol (5)1                                                                                 Chenar A. Mohammad 
 

      22 
 

3. Taba M, Kinney J, Kim AS, Giannobile WV. 
Diagnostic biomarkers for oral and periodontal 
diseases. Dent Clin North Am. 2005;49(3):551-71. 

4. Gonçalves Lda R, Soares MR, Nogueira FC, Garcia 
C, Camisasca DR, Domont G, et al. Comparative 
proteomic analysis of whole saliva from chronic 
periodontitis patients. J 
Proteomics. 2010;73(7):1334–41. 

5. Kaufman E, Lamster IB. The diagnostic 
applications of saliva: a review. Crit Rev Oral Biol 
Med. 2002;13(2):197-212.                                                                                    

6. Panchbhai AS, Degwekar SS, Bhowte RR. 
Estimation of salivary glucose, salivary amylase, 
salivary total protein and salivary flow rate in 
diabetics in India. J Oral Sci. 2010;52(3):359–68. 

7. Callard R, George AJ, Stark J. Cytokines, chaos, 
and complexity. Immunity. 1999;11(5):507-13. 

8. Stashenko P, Fujiyoshi P, Obernesser MS, Prostak 
L, Haffajee AD, Socransky SS. Levels of 
interleukin 1 beta in tissue from sites of active 
periodontal disease. J Clin Periodontol. 
1991;18(7):548-54.  

9. McFarlane CG, Reynolds JJ, Meikle MC. The 
release of interleukin-1 beta, tumor necrosis factor-
alpha and interferon gamma by cultured peripheral 
blood mononuclear cells from patients with 
periodontitis. J Periodontal Res. 1990;25(4):207-14. 

10. Kjeldsen M, Holmstrup P, Lindemann RA, 
Bendtzen K. Bacterial-stimulated cytokine 
production of peripheral mononuclear cells from 
patients of various periodontitis categories. J 
Periodontol. 1995;66(2):139-44.  

11. Graves DT. The contribution of interleukin-1 and 
tumor necrosis factor to periodontal tissue 
destruction. J Periodontol. 2003;74(3):391-401. 

12. Rossomando EF, White L. A novel method for the 
detection of TNF-alpha in gingival crevicular 
fluid. J Periodontol. 1993;64(5 Suppl):445-49. 

13. Teles RP, Likhari V, Socransky SS, Haffajee AD. 
Salivary cytokine levels in subjects with chronic 
periodontitis and in periodontally healthy 
individuals: A cross-sectional study. J Periodontal 
Res. 2009;44(3):411-17. 

14. Howells GL. Cytokine networks in destructive 
periodontal disease. Oral Dis. 1995;1(4):266-70.  

15. Jiang Y, Magli L, Russo M. Bacterium-dependent 
induction of cytokines in mononuclear cells and 
their pathologic consequences in vivo. Infect 
Immun. 1999;67(5):2125-30. 

16. Jandinski JJ, Stashenko P, Feder LS, Leung CC, 
Peros WJ, Rynar JE et. al. Localization of 
interleukin-1 beta in human periodontal tissue. J 
Periodontol. 1991;62:36-43.  

17. Ejeil AL, Gaultier F, Igondjo-Tchen S, Senni K, 
Pellat B, Godeau G et. al. Are cytokines linked to 
collagen breakdown during periodontal disease 
progression?. J Periodontol. 2003;74(2):196-201.  

18. Alvares O, Klebe R, Grant G, Cochran DL. Growth 
factor effects on the expression of collagenase and 
TIMP-1 in periodontal ligament cells. J Periodontol. 
1995;66(7):552-28.  

19. Nakaya H, Oates TW, Hoang AM, Kamoi K, 
Cochran DL. Effects of interleukin-1 beta on matrix 
metalloproteinase-3 levels in human periodontal 
ligament cells. J Periodontol. 1997;68(6):517-23. 

20. Ishihara Y, Nishihara T, Kuroyanagi T, Shirozu N, 
Yamagishi E, Ohguchi M et. al. Gingival crevicular 
interleukin-1 and interleukin-1 receptor antagonist 
levels in periodontally healthy and diseased sites. J 
Periodontal Res. 1997;32(6):524-29. 

21. Hou LT, Liu CM, Liu BY, Lin SJ, Liao CS, 
Rossomando EF. Interleukin-1beta, clinical 
parameters and matched cellular-histopathologic 
changes of biopsied gingival tissue from 
periodontitis patients. J Periodontal Res. 
2003;38(3):247-54. 

22. Pushparani DS, Nirmala S. Comparison of acid 
phosphatase and β D- Glucuronidase enzyme levels 
in type 2 diabetes mellitus with and without 
periodontitis. IJSER. 2013;4(10):1164-68. 

23. Silness P, Löe H. Periodontal disease in pregnancy 
II. Acta Odontol Scand. 1964;22:121-26. 

24. Löe H, Silness J. Periodontal disease in pregnancy. 
I. Prevelance and severity. Acta Odontol Scand. 
1963;21:533-51.  

25. Löe H. The gingival index, the plaque index, and 
the retention index systems. J Periodontol. 
1967;38(6 Suppl):610-16. 

26. Ainamo J, Bay I. Problems and proposals for 
recording gingivitis and plaque. Int Dent J. 
1975;25(4):229-35.  

27. Newman MG, Taki HH, Klokkevold PR. Caranza 
FA. Caranza´s clinical periodotology.  10th ed. 
Missouri: Saunders Elsevier; 2007. 

28. Tietz NW. Measurement of total protein - Biuret 
method. Text book of clinical chemistry. Elseiver 
Publishers; 2005. 

29. Cuggini MA, Haffajee AD, Smith C, Kent RL, 
Socransky SS. The effect of scaling and root 
planing on the clinical and microbiological 



 Periodontal therapy and salivary biomarkers                                                                                     Sulaimani Dent J. August 2018 

 
 

                                                                                                                                                                                     23 
 

parameters on periodontal diseases. 2000; J Clin 
Periodontol;27(1):30-36. 

30. Aziz HW. The effect of non-surgical periodontal 
therapy on clinical parameters, salivary and serum 
melatonin, interleukin-6 levels in chronic 
periodontitis patients. MSc Thesis. College of 
Dentistry, Hawler Medical University; 2014. 

31. Jalal AA. Effect of local metronidazole gel as an 
adjunctive therapy to scaling and root planing for 
chronic periodontitis in male smokers. MSc Thesis. 
College of Dentistry, Hawler Medical University; 
2010. 

32. Bollen CM, Mongardini C, Papaioannou W, Van 
Steenberghe D, Quirynen M. The effect of a one-
stage full-mouth disinfection on different intr-oral 
niches. Clinical and microbiological observations. J 
Clin Periodontol. 1998;25(1):55-66. 

33. Checchi L, Pelliccioni GA. Hand versus ultrasonic 
instrumentation in the removal of endotoxins from 
root surfaces in vitro. J Periodontol. 
1988;59(6):398-402. 

34. Baehni PC, Thilo B, Chapuis B, Pernet D. Effects 
of Ultrasonic and Sonic Scalers on Dental Plaque 
Microflora in vitro and in vivo. J Clin Periodontol. 
1992;19(7):455-59. 

35. Kaufman E, Lamster IB. Analysis of saliva for 
periodontal diagnosis- a review. J Clin Periodontol. 
2000;27(7):453-65.                          

36. Cobb CM. Non-surgical pocket therapy: 
mechanical, Ann Periodontol.1996;1(1):443-90. 

37. Teshome A, Yitayeh A. The effect of periodontal 
therapy on glycemic control and fasting plasma 
glucose level in type 2 diabetic patients: systematic 
review and meta-analysis.  BMC Oral Health. 
2016;17(1):31. 

38. Sánchez GA, Miozza VA, Delgado A, Busch L. 
Relationship between salivary mucin or amylase 

and the periodontal status. Oral 
Dis. 2013;19(6):585–91.  

39. Henskens YM, van den Keijbus PA, Veerman EC, 
Van der Weijden GA, Timmerman MF, Snoek CM, 
et al. Protein composition of whole and parotid 
saliva in healthy and periodontitis subjects: 
Determination of cystatins, albumin, amylase and 
IgA. J Periodontal Res. 1996;31(1):57–65.  

40. Shaila M, Pai GP, Shetty P. Salivary protein 
concentration, flow rate, buffering capacity and pH 
estimation: A comparative study among young and 
elderly subjects, both normal and with gingivitis 
and periodontitis. J Indian Soc 
Periodontol. 2013;17(1):42-46.  

41. Frodge BD, Ebersole JL, Kryscio RJ, Thomas MV, 
Miller CS. Bone remodeling biomarkers of 
periodontal disease in saliva. J 
Periodontol. 2008;79(10):1913-19.  

42. Passoja A, Puijola I, Knuuttila M, Niemelä O, 
Karttunen R, Raunio T, et al. Serum levels of 
interleukin-10 and tumour necrosis factor-α in 
chronic periodontitis. J Clin 
Periodontol. 2010;37(10):881-7. 

43. Tobón-Arroyave SI, Jaramillo-González PE, Isaza-
Guzmán DM. Correlation between salivary IL-1β 
levels and periodontal clinical status. Arch Oral 
Biol. 2008;53(4):346-52. 

44. Gamonal G, Acevedo A, Bascones A, Jorge O, 
Silva A. Levels of interleukin-1β, -8, and -10 and 
RANTES in gingival crevicular fluid and cell 
populations in adult periodontitis patients and the 
effect of periodontal treatment. J Periodontol. 
2000;71(10):1535-45. 

 

 

 




