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Abstract: 

Objective: To assess the effect of platelet-rich plasma (PRP) local injection in the treatment of periodontitis, as an 

adjunct to scaling and root planing (SRP).Materials and Methods: Ninety subjects were involved in this study. They 

were divided into 3 groups. Group I (negative control) included 30 subjects with healthy periodontium. Group II 

(positive control) included 30 periodontit is patients who were treated by SRP planing. Group III (study) included 30 

periodontitis patients who were treated with SRP and PRP injections. Plaque index (PI), Gingival index (GI), probing 

pocket depth (PPD), and clinical attachment level (CAL) in addition to MMP-8 level recorded at baseline for all groups 

and 2 months post-treatment for groups II and III .Results:  At baseline; PI, GI, PPD, CAL, and MMP-8 revealed no 

significant difference between group II and III (p>0.05), while the periodontal parameters of both groups showed highly 

significantly higher values versus group I (p<0.001 for each). Both groups showed a highly significant decrease in PI, 

GI, PPD, and CAL after treatment (p<0.001 for each). In addition, Group III showed significantly lower values in PI 

(P=0.028) and GI (p=0.032) and a highly significant decrease in PPD and CAL (p<0.001 for each) versus Group II. 

However, after treatment, both groups II and III showed a highly significant decrease in MMP-8 (p<0.001 and p=0.010 

respectively). No significant difference was found in the MMP-8 level between Group II and III as the mean±SD was 

1.73±0.58 and 1.9±0.49 respectively. Conclusions:  Injection of autogenous PRP in addition to SRP in periodontal 

pockets can enhance clinical parameters of periodontitis. 

Introduction:  

 

eriodontitis is an inflammatory disease of the 

supporting tissues of teeth.
1
 The pathogenesis of 

periodontal diseases is mediated by the 

inflammatory response to bacteria in the dental biofilm. 

There is evidence that specific microbes are associated 

with the progressive forms of the disease as 

Aggregatibacter actinomycetemcomitans, Prevotella 

intermedia, Treponema denticola, and Porphyromonas 

gingivalis.
2,3

 They can create a gathering of destructive 

factors which can encourage microbial colonization, 

damage and invasion of periodontal tissue, and 

interfere with tissue healing.
4
 

The target of the management of periodontitis is to 

reduce infection, resolve inflammation and create a 

clinical tissue condition, which is compatible with 

periodontal health.
5
 SRP without adjunctive is often 

sufficient to suppress bacterial pathogens, thereby 

attaining periodontal health. Adjunctive 

chemotherapies can be used to improve outcomes at 

sites not responsive to SRP.
6
 The main action of these 

agents during the healing phase and the active phase of  
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periodontal therapy is preventing supragingival plaque 

accumulation.
7
 Several antibiotics have been tested for 

clinical and microbiological efficacy in periodontal 

only a limited number of antimicrobial Agents have 

been used so far in local delivery formulations.
8 

 

PRP contains growth factors that influence wound 

healing, such that it can greatly contribute to tissue 

repair. PRP reduces bleeding while enhancing soft 

tissue healing and bone regeneration. Moreover, the 

cost of regeneration therapy can be reduced using 

PRP.
9
 One of the most studied biomarkers is matrix 

metalloproteinase-8 (MMP-8). Lee et al. 
10

, Romanelli 

et al.
11

,Kiili et al.
12

,Sorsa et al 
13,14

, and Alassiri et al.
15

 

have shown how increased levels of active matrix 

metalloproteinase-8 (aMMP-8), but not total or latent 

MMP-8, differentiate periodontitis from gingivitis and 

precede periodontal attachment loss.  

Material and Methods: 

Sample size: Sample size calculation was based on 

MMP-8 Level among periodontitis patients versus 

control group retrieved from previous research 

Konopka
16

 Using G*power version 3.0.10 to calculate 

sample size based on effect size of 0.89, 2 tailed test, α 

error =0.05 and power = 90.0% then total sample size 

will be 28 in each group at least. 

Patient Population: The study protocol was reviewed 

and approved by the Research Ethics Committee of the 

Faculty of Dentistry, Mansoura University, Egypt 

(Ethical committee approval no.07010720). Written 
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informed consent was obtained from all patients who 

were recruited for the study. They were informed about 

the purpose of the study, the treatment received and the 

steps performed, including the surgical procedures, the 

possible risks, and possible side effects. Ninety 

subjects of both sexes, aged between 35-55 years were 

involved in this study; periodontitis patients with deep 

isolated periodontal pockets ≥5 mm after successful 

phase I Therapy and thirty individuals with healthy 

periodontium. Exclusion criteria included smoking, 

pregnancy or lactation, history of systemic diseases, 

and history of antibiotic and periodontal therapy in the 

last 3 months. 

Study design: The participants were assigned to three 

groups. Group I (negative control) included 30 subjects 

with healthy periodontium. Group II (positive control) 

included 30 periodontitis patients who were treated 

with SRP planing. Group III (study) included 30 

periodontitis patients who were treated with SRP and 

PRP injections. PI, GI, PPD, and CAL in addition to 

MMP-8 level were recorded at baseline for all groups 

and 2 months post-treatment for the positive control 

and study groups. Scaling, root planning, and oral 

hygiene instructions were provided to periodontitis 

groups. 

Platelet‑rich plasma preparation and application :  

Ten milliliters of blood were withdrawn from each 

patient into five sodium citrate vacuum tubes (each 

tube with 2 ml), with a gentle inversion several times to 

ensure the complete mixing of blood with the 

anticoagulant. The blood was centrifuged for two 

cycles.
17

 The first cycle was at 1000 (rpm) for 5 min, 

and then, the plasma layer (which contains platelets 

and white blood cells) was separated into a plain tube 

ready for the second cycle. The second cycle was at 

4000 rpm for 10 min. The upper two-thirds of the 

solution was discarded and the lower third (which 

contains platelet pellets) was resuspended. After 

anesthetizing the affected tooth, root planning was 

done using Gracey curettes (Zeffiro, Lascod, Italy). 

Just before injection, 10% of the syringe volume was  

filled with calcium chloride (activator) and 90% by 

PRP and added slowly with forth and back motion to 

mix the syringe contents. The injection was done into  

the base of the pocket using an insulin syringe.
18

  

Saliva sample collection (Swabbing method): the 

subject was instructed to sit comfortably on a dental 

Chair and rinse the mouth thoroughly using distilled 

Water to remove any food debris. A synthetic Cotton 

pad was introduced into the mouth, at the orifices of 

major salivary glands. The subject was asked to chew 

such that the sponge gets soaked in the saliva. The 

saliva-soaked sponge was removed and placed in a 

sterile test tube and sent immediately to the lab. Saliva 

was obtained from the cotton pad by centrifugation and 

kept frozen till the time of analysis of MMP-8. 
19

 

Laboratory assessment: Salivary matrix 

metalloproteinase was assayed by ELISA supplied by 

Bioassay Technology (China). 

Statistical Analysis:  The collected data was revised, 

coded, tabulated, and introduced to a PC using the 

statistical package for Social Science (IBM Corp. 

Released 2017. IBM SPSS Statistics for Windows, 

Version 25.0. Armonk, NY: IBM Corp). Data was 

presented and suitable analysis was done according to 

the type of data obtained for each parameter.  

Results:  

Table 1 shows the clinical assessment of periodontal 

parameters (PI, GI, PPD, CAL) for all groups at 

baseline and 2 months after treatment for periodontitis 

patients. At baseline; PI, GI, PPD, and CAL revealed 

no significant difference between the positive control 

(SRP) and the study (SRP+PRP) groups, while the 

values of both groups showed highly significant higher 

values versus the clinically healthy group (data not 

shown). Both the positive control (SRP only) and the 

study (SRP+PRP) groups showed a highly significant 

decrease in PI, GI, PPD, and CAL after treatment 

(p<0.001). In addition, the study group showed 

significantly lower values in PI (P=0.028) and GI 

(0.032), and highly significant lower values in PPD 

(p<0.001), and CAL (p<0.001) after treatment versus 

the positive control group (data not shown). 

 Table 1: Comparison of periodontal parameters before and after treatment among studied groups 

 

Group I Negative 

Control (Healthy) 
Group II Positive control (SRP) 

Group III Study(SRP+PRP)  

 

N=30 N=30 p N=30 P 

Mean 
±SD Mean 

±S

D 
 mean ±SD  

PI 
Before 

0.64 0.20 
2.61 0.58 

<0.001 
2.30 0.76 

<0.001 
After 1.19 0.13 0.79 0.20 

GI 
Before 

0.68 0.21 
2.54 0.59 

<0.001 
2.27 0.75 

<0.001 
After 0.93 0.25 0.63 0.14 

PPD 
Before 

3.18 0.62 
5.34 0.72 

<0.001 
5.35 0.72 

<0.001 
After 3.68 0.84 1.34 0.38 

CAL 
Before 

2.30 0.52 
5.35 0.71 

<0.001 
5.31 0.70 

<0.001 
After 3.68 0.84 1.29 0.39 

 p value is highly significant at level≤ 0.001 .    
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                   Table 2: Comparison of MMP-8 before and after treatment among studied groups  

            

 

 

 

 

 

 

 

Table 2 shows the laboratory assessment of MMP-8 

level for all groups at baseline and2 months after 

treatment for periodontitis groups. At baseline, both the 

positive control (SRP), as well as study (SRP+PRP) 

groups, Were significantly associated with higher 

MMP-8 when compared to the healthy control group 

(p=0.005, data not shown).  

 

However, MMP-8 did not differ significantly between 

positive control and study groups (p>0.05, data not 

shown). After treatment, both the positive control and 

study groups showed a highly significant decrease in 

MMP-8 (p<0.001 and p=0.010 respectively). However, 

no significant differences were found in MMP-8 level 

percentage change between SRP only and SRP+PRP 

groups after treatment (p>0.05, data not shown). 

 

Discussion: 

 Scaling and root planing stays the foundation of 

nonsurgical periodontal treatment.
20

, but some cases 

present with isolated deep pockets after successful 

phase I therapy need further treatment than SRP alone. 

From this concept arise the need for systems of local 

drug delivery (LDDS) to rise the impact of SRP.
21

 

Favourable autogenous treatment materials such as 

blood derivatives e.g.; PRF and PRP.
22

 MMP-8, is one 

of the major collagenases that has a major part in the 

destruction of connective tissue and alveolar bone in 

periodontitis.
23

 Therefore, the study aimed to assess the 

effect of locally injectable PRP as an adjunct to SRP on 

salivary MMP-8 levels in periodontitis patients.  

 

Regarding our results at baseline; PI, GI, PPD, and 

CAL revealed no significant difference between the 

positive control (SRP) and the study (SRP+PRP) 

groups, while there were highly significant differences 

between both groups versus the clinically healthy 

group. This can be explained by the tissue damage 

caused by periodontal pathogens attack showing signs 

of damage such as periodontal pocket formation, easily 

bleeding gingiva, surface ulceration and suppuration, 

alveolar bone destruction and periodontal ligament, 

tooth mobility and drifting, and finally tooth loss.
24 

 

However, after two months of treatment regarding the 

positive control (SRP) group; PI, GI, PPD, and CAL 

decreased significantly after treatment. This can be due 

to a critical decrease in bacterial burden located in  

 

 

 

 

 

 

 

 

 

 

subgingival and/or periodontal pathogenic organisms  

following SRP in patients having periodontitis.
20

  

 

Meanwhile, after two months of treatment in the study  

group (SRP+PRP); PI, GI, PPD, and CAL decreased 

significantly after treatment.  In addition, the study 

group showed significantly lower values in PI and GI 

and highly significant lower values in PPD and CAL 

after treatment versus the positive control group. 

 

These results came in agreement with Roselló-Camps 

et al.
25

; they found that topical delivery of PRP resulted 

in statistically significant higher CAL gain than the 

control groups. Also, Sammartino et al.
26

 found a 

notable reduction in the probing depth and 

improvement in the probing attachment level in those 

cases treated with PRP compared with the controls.  

 

Saleem et al.
27

. added that the adjunctive use of PRP in 

the regenerative treatment of infrabony defects can be 

considered an affordable technique to get a better CAL 

gain and PPD reduction in the surgical treatment of 

periodontal infrabony defects. Kotsovilis et al
28

 

summarized that clinical applications of PRP in 

dentistry reported evidence for beneficial effects in the 

treatment of periodontal defects. 

 

Platelet-rich plasma is defined as a preparation of 

autologous plasma improved with a platelet 

concentration higher than that regularly found in entire 

blood. A great concentration of platelets can supply 

and release higher amounts of necessary cytokines and 

growth factors from their alpha granules than 

physiologic level to give a regenerative stimulus that 

boosts healing and enhances repair in tissues with low 

healing capacity.
29 

 

The results of in vitro study by Kobayashi et al. suggest 

that PRP promoted gingival fibroblast migration.
30

 

Anitua et al.
31

 found that plasma rich in growth factors 

exerts positive effects on periodontal ligament 

fibroblasts, which could be positive for periodontal 

regeneration. Abdul Ameer et al.
32

 added that PRP 

decreases inflammation and accelerates the healing 

process. As a result, it will decrease the pocket depth 

and increase the attachment gain. Mijiritsky et al.
33

 

concluded that PRP provides more rapid delivery of 

GFs to the target site as compared to PRF and GCF. 

 

Regarding the laboratory assessment; the MMP-8 level

 Group I Negative 

Control(Healthy) 

Group II Positive control 

(SRP) 

Group III Study 

(SRP+PRP)  

N=30 N=30 p N=30 p 

Mean ±SD mean ±SD  Mean ±SD  

MMP- 

8 
Before  

2.2 

0.4 2.71 0.73 <0.001 2.71 0.87 0.010 

After 1.73 0.58 1.9 0.49 

 P-value is highly significant at level ≤0.001. 
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at baseline did not differ significantly between the 

positive control group (SRP) and the study group 

(SRP+PRP). However, both groups were significantly 

associated with higher MMP-8 when compared to the 

healthy control group.  

 

The active phase of periodontal disease is identified 

non-invasively in oral fluids as a pathological elevation 

of aMMP-8 levels.
14,34

. These results could be 

attributed to the tissue destruction which occurred in 

periodontal tissues as a result of the bacterial 

endotoxins and host defensive mechanisms increasing 

the level of MMP-8 in periodontitis patients than the 

healthy subjects.
35

 

 

After two months of treatment, both the positive 

control (SRP) and the study (SRP+PRP) groups 

showed a significant decrease in salivary MMP-8 

biomarker levels. Buduneli and Kinane
36

 and Kim and 

Kim.
37

 also reported that MMP-8 levels decreased 

significantly 3 months after non-surgical periodontal 

therapy in periodontitis patients. 

 

Sorsa et al.
14

 mentioned that decreased enzyme levels 

after periodontal therapy suggest the effectiveness of 

nonsurgical periodontal therapy in reducing the 

bacterial load in the periodontal environment. The 

persistence of matrix metalloproteinase-8 at 

physiologic levels after treatment has been suggested to 

reflect the onset of the reparative or 

protective/defensive phase. 

 

 Meanwhile, the results of the present study showed 

that MMP-8 levels after treatment did not differ 

significantly between the positive control group (SRP) 

and the study group (SRP+PRP). This may be 

explained by the high concentration of PRP (90%) used 

in the present study as Tavassoli-Hojjati et al. 
38

 

concluded that the vitality and proliferation of PDL 

cells are stimulated by low concentrations of PRP (5%) 

and are suppressed by high concentrations (50%), 

suggesting a dose-related response. 

 
Conclusions: 

 

The application of PRP as an adjunctive to SRP in the 

treatment of periodontitis showed effective clinical 

enhancement of periodontal parameters, proving its 

anti-inflammatory effect and regenerative capacity, and 

could be a cost-effective adjunctive autogenous 

effective treatment option for periodontitis patients. 

References: 

1. Preshaw MP, Periodontal disease pathogenesis. In: 

Newman MG, Takei H, Klokkevold PR, Carranza 

FA, editors.Carranza's clinical periodontology.11
th 

ed. Elsevier Saunders, St. Louis, Mo, 2012.p.89-

111. 

2. Brage M, Holmlund A, Johansson A. Humoral 

immune response to Aggregatibacter 

actinomycetemcomitans leukotoxin. J Periodontal 

Res. 2011; 46(2): 170-175. 

3.  Albandar JM, DeNardin AM, Adesanya MR, Diehl 

     SR, Winn DM. Associations between serum 

antibody  levels to periodontal pathogens and early-

onset periodontitis. J Periodontol. 2001; 

72(11):1463-1469. 

4 . Kler D, Malik R. An Update on the Virulence  

Factors of Actinobacillus actinomycetemcomitans - 

A Systematic Review. J Dent. 2010, 1(1):1-10. 

5.  Lang NP, Tonetti MS. Periodontal risk assessment  

 (PRA) for patients in supportive periodontal 

therapy  (SPT). Oral Health Prev Dent. 2003; 1(1): 

7-16. 

6.  Greenstein G. Local Drug Delivery in the Treatment 

of Periodontal Diseases: Assessing the Clinical 

Significance of the Results. J Periodontol. 2006; 

77(4): 565-578. 

  7. Feres M, Gursky LC, Faveri M, Tsuzuki CO,  

Figueiredo LC. Clinical and microbiological 

benefits of strict supragingival plaque control as 

part of the active phase of periodontal therapy. J 

Clin Periodontol. 2009; 36(10): 857-867. 

8. Rajpoot AS, Parihar AS, Thakur S, Choudhary K, 

Rajput P, Chaudhary A. Local drug delivery in 

periodontics. Int J Res Health Allied Sci2017. 2017; 

3: 63-67. 

9. Xu J, Gou L, Zhang P, Li H, Qiu S. Platelet-rich 

plasma and regenerative dentistry. Aust Dent J. 

2020; 65(2): 131-142. 

10. Lee W, Aitken S, Sodek J, McCulloch CAG. 

Evidence of a direct relationship between neutrophil 

collagenase activity and periodontal tissue 

destruction in vivo: role of active enzyme in human 

periodontitis. J Periodontal Res. 1995; 30(1): 23-33. 

11. Romanelli R, Mancini S, Laschinger C, Overall CM, 

Sodek J, McCulloch CAG. Activation of Neutrophil 

Collagenase in Periodontitis. Infect Immun. 1999; 

67(5): 2319-2326. 

12.  Kiili M, Cox SW, Chen HW, Wahlgren J, Maisi P, 

Eley BM, et al. Collagenase-2 (MMP-8) and 

collagenase-3 (MMP-13) in adult periodontitis: 

molecular forms and levels in gingival crevicular 

fluid and immunolocalisation in gingival tissue. J 

Clin Periodontol. 2002; 29(3): 224-232. 

13. Sorsa T, Tjäderhane L, Konttinen YT, Lauhio A, 

Salo T, Lee HM, et al. Matrix metalloproteinases: 

Contribution to pathogenesis, diagnosis, and 

treatment of periodontal inflammation. Ann Med. 

2006; 38(5): 306-321. 

14. Sorsa T, Gursoy UK, Nwhator S, Hernandez M, 

Tervahartiala T, Leppilahti J, et al. Analysis of 

matrix metalloproteinases, especially MMP-8, in 

gingival crevicular fluid, mouthrinse and saliva for 

monitoring periodontal diseases. Periodontol 2000, 

2016; 70(1): 142-163. 

15. Alassiri S, Parnanen P, Rathnayake N, Johannsen G, 

Heikkinen A-M, Lazzara R, et al. The Ability of 

Quantitative, Specific, and Sensitive Point-of-

Care/Chair-Side Oral Fluid Immunotests for 

aMMP-8 to Detect Periodontal and Peri-Implant  

 



 

March 2023– Volume 10– Issue 1 33    Mansoura Journal of Dentistry 

 

 

  El-Sharabasy et al. 

Diseases. Dis Markers. 2018;2018:1306396. 

16.  Konopka L , Pietrzak A , Brzezińska-Błaszczyk E. 

Effect of scaling and root planing on interleukin-1β,  

     interleukin-8 and MMP-8 levels in gingival      

crevicular fluid from chronic periodontitis patients. 

J Periodontal Res 2012;47(6):681-688. 

17. Jo CH, Roh YH, Kim JE, Shin S, Yoon KS. 

Optimizing platelet-rich plasma gel formation by 

varying time and gravitational forces during 

centrifugation. J Oral Implantol. 2013; 39(5): 525-

532. 

18. Agarwal A, Gupta ND. Platelet-rich plasma 

combined with decalcified freeze-dried bone 

allograft for the treatment of non-contained human 

intrabony periodontal defects: a randomized 

controlled split-mouth study. Int J Periodontics 

Restorative Dent. 2014; 34(5): 705-711. 

19. Yordanova MG, Gerova DI, Galunska BT. Saliva 

application in oral and systemic diseases. Scripta 

Scientifica Medica,2018; 50(2):13-18. 

20. Cugini MA, Haffajee AD, Smith C, Kent RL, Jr., 

Socransky SS. The effect of scaling and root 

planing on the clinical and microbiological 

parameters of periodontal diseases: 12-month 

results. J Clin Periodontol. 2000; 27(1): 30-36. 

21. Heitz-Mayfield LJ, Trombelli L, Heitz F, 

Needleman I, Moles D. A systematic review of the 

effect of surgical debridement vs non-surgical 

debridement for the treatment of chronic 

periodontitis. J Clin Periodontol. 2002; 29(3) 92-

102 

22. Goodson JM, Offenbacher S, Farr DH, Hogan PE. 

Periodontal disease treatment by local drug 

delivery. J Periodontol. 1985; 56(5):265-272. 

23. Gursoy UK, Könönen E, Pradhan-Palikhe P, 

Tervahartiala T, Pussinen PJ, Suominen-Taipale L, 

et al. Salivary MMP-8, TIMP-1, and ICTP as 

markers of advanced periodontitis. J Clin 

Periodontol, 2010; 37(6): 487-493. 

24. Kinane DF. Causation and pathogenesis of the 

periodontal disease. Periodontol 2000. 2001; 25(1): 

8-20. 

25. Roselló-Camps À, Monje A, Lin GH, Khoshkam V, 

Chávez-Gatty M, Wang HL, et al. Platelet-rich 

plasma for periodontal regeneration in the treatment 

of intrabony defects: a meta-analysis on prospective 

clinical trials. Oral Surg Oral Med Oral Pathol  Oral 

Radiol. 2015; 120(5): 562-574. 

26. Sammartino G, Tia M, Marenzi G, Espedito di 

Lauro A, D’Agostino E, Claudio PP. Use of 

Autologous Platelet-Rich Plasma (PRP) in 

Periodontal Defect Treatment After Extraction of 

Impacted Mandibular Third Molars. J Oral 

Maxillofac Surg. 2005; 63(6): 766-770. 

 

 

 

 

 

 

 

27. Saleem M, Pisani F, Zahid FM, Georgakopoulos I, 

Pustina-Krasniqi T, Xhajanka E, et al. Adjunctive          

       Platelet-Rich Plasma (PRP) in Infrabony       

Regenerative Treatment: A Systematic Review and 

RCT’s Meta-Analysis. Stem Cells Int. 

2018:9594235. 

28. Kotsovilis S, Markou N, Pepelassi E, Nikolidakis 

D. The adjunctive use of platelet-rich plasma in the 

therapy of periodontal intraosseous defects: a 

systematic review.  J Periodontal Res, 2010; 45(3): 

428-443. 

29. Wu PI, Diaz R, Borg-Stein J. Platelet-Rich Plasma. 

Phys Med Rehabil Clin  N Am. 2016; 27(4): 825-

853. 

30. Kobayashi E, Fujioka-Kobayashi M, Sculean  A, 

Chappuis V, Buser D, Schaller B, et al. Effects of 

platelet-rich plasma (PRP) on human gingival 

fibroblast, osteoblast and periodontal ligament cell 

behavior. BMC Oral Health. 2017; 17(1): 91-91. 

31. Anitua E, Troya M, Orive G. An Autologous 

Platelet-Rich Plasma Stimulates Periodontal 

Ligament Regeneration. J Periodontol, 2013; 

84(11): 1556-1566. 

32. Abdul Ameer LA, Raheem ZJ, Abdulrazaq SS, Ali 

BG, Nasser MM, Khairi AWA. The anti-

inflammatory effect of the platelet-rich plasma in 

the periodontal pocket. Eur J Dent. 2018; 12(4): 

528-531. 

33. Mijiritsky E, Assaf HD, Peleg O, Shacham M, 

Cerroni L, Mangani L. Use of PRP, PRF and GCF 

in Periodontal Regeneration and Facial 

Rejuvenation—A Narrative Review. Biology 

(Basel), 2021; 10(4): 317. 

34. Zhang L, Li X, Yan H, Huang L. Salivary matrix 

metalloproteinase (MMP)-8 as a biomarker for 

periodontitis: A PRISMA-compliant systematic 

review and meta-analysis. Medicine (Baltimore). 

2018; 97(3): e9642. 

35. Rai B, Kharb S, Jain R, Anand SC. Biomarkers of 

periodontitis in oral fluids. J Oral Sci. 2008; 50(1): 

53-5636. Buduneli N, Kinane DFJJocp. 

Host‐derived diagnostic markers related to soft 

tissue destruction and bone degradation in 

periodontitis. J Clin Periodontol, 2011; 38: 85-105. 

37. Kim JY, Kim HN. Changes in Inflammatory 

Cytokines in Saliva after Non-Surgical Periodontal 

Therapy: A Systematic Review and Meta-Analysis. 

Int J Environ Res Public Health. 2020; 18(1) : 181-

194. 

38. Tavassoli-Hojjati S, Sattari M, Ghasemi T, Ahmadi 

R, Mashayekhi A. Effect of platelet-rich plasma 

concentrations on the proliferation of periodontal 

cells: An in vitro study. Eur J Dent. 2016; 10(4): 

469-474. 

 


