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ABSTRACT 
Aim: To estimate the salivary TGF-beta levels in periodontitis patients with or without diabetes mellitus 
Study design: Cross-sectional study 
Materials and methods: Thirty patients [15 males and 15 females] were included in this study and 
divided into three groups. Group a included 10 participants with periodontal health. Group b included 10 
participants with periodontitis and diabetes mellitus. Group c included 10 participants with periodontitis 
only. Saliva samples were collected and TGF-beta levels were compared between the groups using 
Sandwich-enzyme linked immunosorbent assay by commercially available human TGF-beta 96 well 
ELISA kit. The data were statistically analysed by One-Way- ANOVA. Newman-Keuls multiple 
comparison test was used to test the significance at the levels of P< 0.05.  
Results: TGF- beta level was found to be significantly higher (p<0.05) in periodontitis with diabetes 

mellitus (108 ±7.1pg/ml) when compared with periodontitis only (77±3.5 pg/ml) and also when compared 

with healthy controls (66±5.6 pg/ml). 

Conclusion: The results indicate that TGF beta level was found to be increased in the saliva of patients 
with periodontitis with diabetes mellitus than healthy controls, suggesting that diabetes mellitus and 
periodontitis show detrimental effects on each other through TGF beta pathway and thus estimation of 
salivary TGF beta levels may help to monitor the periodontal disease severity in diabetic patients.  
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1. INTRODUCTION 

Human periodontal diseases can lead from accumulation of bacteria that causes interaction of the biofilm 
formation within the periodontal structures, each of which is modulated by individual hosts' immune and 
inflammatory response [1]. Inflammatory cytokines play a significant role in initiation and progression of 
periodontal diseases by releasing upon the microbial colonies [2]. It also establishes the balance between 
catabolic and anabolic activities by maintaining the tissue hemostasis during the course of periodontitis 
[3]. These cytokines show evidence of considerable levels in other severe conditions such as diabetes 
mellitus and cancer  [3], [4] 
 
Transforming growth factor beta [TGF-beta] is an anti-inflammatory cytokine produced by T-cells and 
macrophages. It has potent immune suppressant activity and plays a significant role in collagen 
metabolism [5]. On the other hand, Diabetes mellitus is a well-known risk factor for periodontitis, as 
several investigations have shown that both increase the prevalence, severity, and progression of 
disease [6]. Reduced levels of TGF-beta may cause impairment of the wound healing process which is 
associated with diabetes mellitus. Multiple previous studies reported varied levels of TGF beta in diabetes 
mellitus patients. A study reported by Rivarola et al.,  concluded increased levels of TGF beta in urinary 
samples of diabetes mellitus patients compared to healthy individuals [7]. Also a study by Ahluwalia et al., 
reported TGF beta is one of the most common inflammatory cytokines seen in diabetes mellitus patients 
[8]. Our team has extensive knowledge and research experience  that has translated into high quality 
publications [9–28]. Hence the current study analyses the salivary TGF-beta in periodontitis patients with 
or without diabetes mellitus.  
 

2. MATERIALS AND METHODS 

2.1 Study design 
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Patients aged 20 to 50 years, visiting the Saveetha Dental College from July 2020 to November 2020 
were examined. Thirty patients (15 males and 15 females) were included in this study and subdivided into 
three groups. Group a -10 participants with periodontal health. Group b - 10 patients with periodontitis 
and diabetes mellitus. Group c - 10 patients with periodontitis only. Informed consent has been taken 
from the patients participating in this study 

 

2.2 Inclusion criteria 

Healthy periodontium of similar age, and gender who had <10% of sites with bleeding on probing, no sites 

with probing depth ≥4 mm, no clinical attachment loss >2 mm were included in group a. The inclusion 
criteria for periodontitis in group b and c were as follows: no more than >2 teeth missing in each quadrant; 
>30% of periodontal sites with PD >4 mm; >20% of periodontal sites with interproximal clinical AL >2 mm; 
>30% of sites showing BOP.  

 

2.3 Exclusion criteria 

Patients with any other systemic diseases other than diabetes mellitus, smoking habit, history of 
periodontal treatment in the last 6 months, betel nut users, alcoholism.  
 

2.4 saliva collection 

Participants were instructed to refrain from eating, drinking, and practicing oral hygiene procedures 12 
hours before saliva collection. Whole unstimulated saliva was collected from all patients using spitting into 
saliva containers. Collected samples were transported to the laboratory and assessed for TGF beta assay 
using ELISA method.   
 

2.5 Measurement of TGF-beta levels 

TGF beta levels in saliva samples were measured in duplicate using a commercially available enzyme-
linked immunosorbent assay kit, which was specific for human TGF beta. This assay used the 
quantitative sandwich enzyme immunoassay technique. The samples were diluted with the calibrator 
diluent provided with the kit in the ratio of 1:4, and the assay was performed according to the 
manufacturers’ instructions. Standards were included in each run and all results were reported within the 
linearity of the assay. The results of the colorimetric reaction were read as the value of the optical density 
directly on the automatic microplate reader set to 450 nm. The values obtained were multiplied by the 
dilution factor so as to obtain the actual concentration of TGF beta. The results were reported as 
concentration of TGF beta in picogram per milliliter of sample.  
 

2.6 Statistical analysis 

Obtained results are tabulated into excel sheets and imported to Statistical Package of Social Sciences 
(SPSS version 17). The data were statistically analysed by One-Way -ANOVA. Newman-Keuls multiple 
comparison test was used to test the significance at the levels of P<0.05. 

 

3. RESULTS AND DISCUSSION 

From the study, Table 1 shows the mean values of TGF beta level (pg/ml) in all the thirty samples 
separately in patients with healthy periodontium, periodontitis with diabetes mellitus and periodontitis 
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patients only. TGF- beta level was found to be significantly higher (p<0.05) in periodontitis with diabetes 
mellitus (108 ±7.1pg/ml) when compared with periodontitis only (77±3.5 pg/ml) and also when compared 
with healthy controls (66±5.6 pg/ml) with significance of P<0.0001 (p<0.05 which is statistically 
significant). Figure 1 represents the levels of TGF beta in patients with healthy periodontium, periodontitis 
patients with diabetes mellitus and patients with only periodontitis. TGF- beta was shown to be higher in 
periodontitis patients with diabetes mellitus followed by patients with periodontitis only and in periodontal 
health. 
 

Table 1: Comparison of TGF beta levels in all the three groups. (periodontitis patients- P, patients 
with Periodontitis along with diabetes mellitus- P+DM and patients with periodontal health). The 
values are expressed in pg/ml.  
 

Group Periodontal 

health  

P+DM  P P value  

TGF- beta (pg/ml) 66 ± 5.6 108 ±7.1 77  ±3.5 P<0.012  
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Fig. 1. Assessment of salivary TGF beta concentration among periodontal health, periodontitis 
with diabetes mellitus and periodontitis only. The levels of salivary TGF beta were assessed by 
Enzyme linked immunosorbent assay method. Significance at P<0.05, a - compared with 
periodontal health group. b - compared with periodontitis with diabetes mellitus.  

 

 

 

Transforming growth factor-β1 [TGF-β1] are thought to play important roles in modulating the proliferation 
and/or migration of structural cells involved in inflammation and regulation of immune responses.  The 
alteration in immune response is usually downregulated by TGF beta enzyme thereby plays a significant 
role in pathogenesis of systemic diseases [29]. Various structural cells such as neutrophils, monocytes, 
and lymphocytes are being modulated in such a way that altered proliferation and/or migration takes 
place to get involved in an inflammatory process which is being controlled by TGF beta [30]. TGF beta 
secretion leads to increased eradication of inflammation through apoptotic mechanisms [31].   
 
From the results of the current study, it is proved that TGF beta is higher in periodontitis patients with 
diabetes mellitus than the patients with only periodontitis and periodontally healthy gingiva. The result is 
found to be statistically significant.  The similar results were obtained in a study conducted by Prasath et 
al., proving that TGF beta is elevated among periodontitis patients with diabetes mellitus  [12]. In case of 
periodontally healthy gingiva, the response of the body’s immune system is less due to minimal 
provocation of cytokine release following which no inflammation is established. In patients with only 
periodontitis, the TGF beta acts as immunosuppressive cytokine which stimulates the wound healing [32]. 
Though the glycemic control of diabetes is normal, periodontal tissues frequently manifest the changes in 
cytokine level because they are constantly wounded by substances emanating from bacterial biofilms 
present in and around periodontal ligaments[33] . A previous study proved that glucose control is 
inversely proportional to the severity of periodontal disease [34]. Also a study conducted by Steinsvoll et 
al., stated that the level of TGF beta is comparatively higher in regions of deep periodontal pockets than 
the region which is less severe [35]. Upregulation of the cytokine in inflamed gingiva may counterbalance 
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for destructive gingival inflammatory responses that are simultaneously taking place in patients with 
associated systemic illness such as diabetes. This elevation of TGF beta is slightly higher in patients with 
diabetes than the patients with only chronic periodontitis. The main cause for destruction of alveolar bone 
in periodontitis is due to increased expression of RANKL which is affected by diabetes [36]. Moreover, the 
oral microbial flora is modified by supporting the inflammatory process and bone loss where certain 
bacteria are hyperresponsive to TGF beta release [37]. Genetic factors, local microbial quality, and 
contributions from other cytokines sharing similar biologic activity may also influence TGF beta levels [38]. 
 
Previous literature stated that various TGF beta genotypes were established by collecting samples from 
gingival crevicular fluid of patients affected with periodontitis and diabetes [20]. This brings into light the 
host response, which varies from patient to patient and the variation among patients in their ability to 
respond to a particular treatment. Also, the quality of bacterial challenge is known to influence TGF beta 
levels. Genetic factors, local microbial quality, and contributions from other cytokines sharing similar 
biologic activity may influence TGF beta levels. Since multiple studies enumerated the importance of TGF 
beta in periodontium, it must be taken into consideration in the field of assessing the periodontal health 
for providing an accurate diagnosis.  

 

4. CONCLUSION 

This study proved that TGF beta levels are high in periodontitis patients with diabetes mellitus followed by 
patients with only periodontitis and least in periodontally healthy patients. The interrelationship of 
periodontitis and diabetes mellitus is established through TGF beta as a salivary marker. Thus, estimation 
of TGF beta levels may potentially aid in distinguishing healthy state from diseased conditions and also 
monitoring the periodontal disease activity in diabetes patients. Further studies are required with larger 
samples to prove TGF beta as a standard salivary biomarker for periodontal disease.  
 

COMPETING INTERESTS DISCLAIMER: 
 

Authors have declared that no competing interests exist. The products used for this research 
are commonly and predominantly use products in our area of research and country. There is 
absolutely no conflict of interest between the authors and producers of the products because we 
do not intend to use these products as an avenue for any litigation but for the advancement of 
knowledge. Also, the research was not funded by the producing company rather it was funded 
by personal efforts of the authors. 

 

REFERENCES 

1.  Matarese G, Isola G, Anastasi GP, Cutroneo G, Cordasco G, Favaloro A, et al. Transforming 
Growth Factor Beta 1 and Vascular Endothelial Growth Factor Levels in the Pathogenesis of 
Periodontal Disease. Eur J Inflam. 2013 May 1;11[2]:479–88. 

2.  Gürkan A, Emingil G, Çınarcık S, Berdeli A. Gingival crevicular fluid transforming growth factor-β1 in 
several forms of periodontal disease [Internet]. Vol. 51, Archives of Oral Biology. 2006. p. 906–12. 
Available from: http://dx.doi.org/10.1016/j.archoralbio.2006.04.008 

3.  Braga Gomes K, Fontana Rodrigues K, Fernandes AP. The role of transforming growth factor -beta 
in diabetic nephropathy. Am J Med Genet B Neuropsychiatr Genet [Internet]. 2014;2014. Available 
from: https://www.hindawi.com/archive/2014/180270/abs/ 

https://paperpile.com/c/AohIHT/z9PZ
https://paperpile.com/c/AohIHT/bIyy
https://paperpile.com/c/AohIHT/1piM
http://paperpile.com/b/AohIHT/XYsm
http://paperpile.com/b/AohIHT/XYsm
http://paperpile.com/b/AohIHT/XYsm
http://paperpile.com/b/AohIHT/QLJ1
http://paperpile.com/b/AohIHT/QLJ1
http://paperpile.com/b/AohIHT/QLJ1
http://paperpile.com/b/AohIHT/QLJ1
http://paperpile.com/b/AohIHT/LeOn
http://paperpile.com/b/AohIHT/LeOn
http://paperpile.com/b/AohIHT/LeOn
http://paperpile.com/b/AohIHT/LeOn


 

 

4.  Gold LI. The role for transforming growth factor-beta [TGF-beta] in human cancer. Crit Rev Oncog. 
1999;10[4]:303–60. 

5.  de Souza AP, Trevilatto PC, Scarel-Caminaga RM, de Brito RB, Line SRP. Analysis of the TGF-
beta1 promoter polymorphism [C-509T] in patients with chronic periodontitis. J Clin Periodontol. 
2003 Jun;30[6]:519–23. 

6.  Albandar JM. Global risk factors and risk indicators for periodontal diseases. Periodontol 2000. 
2002;29:177–206. 

7.  Rivarola EW, Moyses-Neto M, Dantas M, Da-Silva CG, Volpini R, Coimbra TM. Transforming 
growth factor beta activity in urine of patients with type 2 diabetes and diabetic nephropathy. Braz J 
Med Biol Res. 1999 Dec;32[12]:1525–8. 

8.  Ahluwalia TS, Khullar M, Ahuja M, Kohli HS, Bhansali A, Mohan V, et al. Common variants of 
inflammatory cytokine genes are associated with risk of nephropathy in type 2 diabetes among 
Asian Indians. PLoS One. 2009 Apr 9;4[4]:e5168. 

9.  Ramesh A, Varghese S, Jayakumar ND, Malaiappan S. Comparative estimation of sulfiredoxin 
levels between chronic periodontitis and healthy patients - A case-control study. J Periodontol. 2018 
Oct;89[10]:1241–8. 

10.  Paramasivam A, Priyadharsini JV, Raghunandhakumar S, Elumalai P. A novel COVID-19 and its 
effects on cardiovascular disease. Hypertens Res. 2020 Jul;43[7]:729–30. 

11.  S. G, T. G, K. V, Faleh A. A, Sukumaran A, P. N. S. Development of 3D scaffolds using 
nanochitosan/silk-fibroin/hyaluronic acid biomaterials for tissue engineering applications. Int J Biol 
Macromol. 2018 Dec 1;120:876–85. 

12.  Del Fabbro M, Karanxha L, Panda S, Bucchi C, Nadathur Doraiswamy J, Sankari M, et al. 
Autologous platelet concentrates for treating periodontal infrabony defects. Cochrane Database Syst 
Rev. 2018 Nov 26;11:CD011423. 

13.  Paramasivam A, Vijayashree Priyadharsini J. MitomiRs: new emerging microRNAs in mitochondrial 
dysfunction and cardiovascular disease. Hypertens Res. 2020 Aug;43[8]:851–3. 

14.  Jayaseelan VP, Arumugam P. Dissecting the theranostic potential of exosomes in autoimmune 
disorders. Cell Mol Immunol. 2019 Dec;16[12]:935–6. 

15.  Vellappally S, Al Kheraif AA, Divakar DD, Basavarajappa S, Anil S, Fouad H. Tooth implant 
prosthesis using ultra low power and low cost crystalline carbon bio-tooth sensor with hybridized 
data acquisition algorithm. Comput Commun. 2019 Dec 15;148:176–84. 

16.  Vellappally S, Al Kheraif AA, Anil S, Assery MK, Kumar KA, Divakar DD. Analyzing Relationship 
between Patient and Doctor in Public Dental Health using Particle Memetic Multivariable Logistic 
Regression Analysis Approach [MLRA2]. J Med Syst. 2018 Aug 29;42[10]:183. 

17.  Varghese SS, Ramesh A, Veeraiyan DN. Blended Module-Based Teaching in Biostatistics and 
Research Methodology: A Retrospective Study with Postgraduate Dental Students [Internet]. Vol. 
83, Journal of Dental Education. 2019. p. 445–50. Available from: 
http://dx.doi.org/10.21815/jde.019.054 

18.  Venkatesan J, Singh SK, Anil S, Kim S-K, Shim MS. Preparation, Characterization and Biological 
Applications of Biosynthesized Silver Nanoparticles with Chitosan-Fucoidan Coating. Molecules 
[Internet]. 2018 Jun 12;23[6]. Available from: http://dx.doi.org/10.3390/molecules23061429 

http://paperpile.com/b/AohIHT/RGLy
http://paperpile.com/b/AohIHT/RGLy
http://paperpile.com/b/AohIHT/oC9m
http://paperpile.com/b/AohIHT/oC9m
http://paperpile.com/b/AohIHT/oC9m
http://paperpile.com/b/AohIHT/Px65
http://paperpile.com/b/AohIHT/Px65
http://paperpile.com/b/AohIHT/QQfa
http://paperpile.com/b/AohIHT/QQfa
http://paperpile.com/b/AohIHT/QQfa
http://paperpile.com/b/AohIHT/vycM
http://paperpile.com/b/AohIHT/vycM
http://paperpile.com/b/AohIHT/vycM
http://paperpile.com/b/AohIHT/4Gln
http://paperpile.com/b/AohIHT/4Gln
http://paperpile.com/b/AohIHT/4Gln
http://paperpile.com/b/AohIHT/Zu6f
http://paperpile.com/b/AohIHT/Zu6f
http://paperpile.com/b/AohIHT/BXIW
http://paperpile.com/b/AohIHT/BXIW
http://paperpile.com/b/AohIHT/BXIW
http://paperpile.com/b/AohIHT/O2yp
http://paperpile.com/b/AohIHT/O2yp
http://paperpile.com/b/AohIHT/O2yp
http://paperpile.com/b/AohIHT/W74C
http://paperpile.com/b/AohIHT/W74C
http://paperpile.com/b/AohIHT/mgeN
http://paperpile.com/b/AohIHT/mgeN
http://paperpile.com/b/AohIHT/TYLT
http://paperpile.com/b/AohIHT/TYLT
http://paperpile.com/b/AohIHT/TYLT
http://paperpile.com/b/AohIHT/5WCA
http://paperpile.com/b/AohIHT/5WCA
http://paperpile.com/b/AohIHT/5WCA
http://paperpile.com/b/AohIHT/aAel
http://paperpile.com/b/AohIHT/aAel
http://paperpile.com/b/AohIHT/aAel
http://paperpile.com/b/AohIHT/aAel
http://paperpile.com/b/AohIHT/aAel
http://paperpile.com/b/AohIHT/Bx1x
http://paperpile.com/b/AohIHT/Bx1x
http://paperpile.com/b/AohIHT/Bx1x
http://paperpile.com/b/AohIHT/Bx1x


 

 

19.  Alsubait SA, Al Ajlan R, Mitwalli H, Aburaisi N, Mahmood A, Muthurangan M, et al. Cytotoxicity of 
Different Concentrations of Three Root Canal Sealers on Human Mesenchymal Stem Cells. 
Biomolecules [Internet]. 2018 Aug 1;8[3]. Available from: http://dx.doi.org/10.3390/biom8030068 

20.  Venkatesan J, Rekha PD, Anil S, Bhatnagar I, Sudha PN, Dechsakulwatana C, et al. Hydroxyapatite 
from Cuttlefish Bone: Isolation, Characterizations, and Applications. Biotechnol Bioprocess Eng. 
2018 Aug 1;23[4]:383–93. 

21.  Vellappally S, Al Kheraif AA, Anil S, Wahba AA. IoT medical tooth mounted sensor for monitoring 
teeth and food level using bacterial optimization along with adaptive deep learning neural network. 
Measurement. 2019 Mar 1;135:672–7. 

22.  PradeepKumar AR, Shemesh H, Nivedhitha MS, Hashir MMJ, Arockiam S, Uma Maheswari TN, et 
al. Diagnosis of Vertical Root Fractures by Cone-beam Computed Tomography in Root-filled Teeth 
with Confirmation by Direct Visualization: A Systematic Review and Meta-Analysis. J Endod. 2021 
Aug;47[8]:1198–214. 

23.  R H, Ramani P, Tilakaratne WM, Sukumaran G, Ramasubramanian A, Krishnan RP. Critical 
appraisal of different triggering pathways for the pathobiology of pemphigus vulgaris -A review. Oral 
Dis [Internet]. 2021 Jun 21; Available from: http://dx.doi.org/10.1111/odi.13937 

24.  Ezhilarasan D, Lakshmi T, Subha M, Deepak Nallasamy V, Raghunandhakumar S. The ambiguous 
role of sirtuins in head and neck squamous cell carcinoma. Oral Dis [Internet]. 2021 Feb 11; 
Available from: http://dx.doi.org/10.1111/odi.13798 

25.  Sarode SC, Gondivkar S, Sarode GS, Gadbail A, Yuwanati M. Hybrid oral potentially malignant 
disorder: A neglected fact in oral submucous fibrosis. Oral Oncol. 2021 Jun 16;105390. 

26.  Kavarthapu A, Gurumoorthy K. Linking chronic periodontitis and oral cancer: A review. Oral Oncol. 
2021 Jun 14;105375. 

27.  Vellappally S, Abdullah Al-Kheraif A, Anil S, Basavarajappa S, Hassanein AS. Maintaining patient 
oral health by using a xeno-genetic spiking neural network. J Ambient Intell Humaniz Comput 
[Internet]. 2018 Dec 14; Available from: https://doi.org/10.1007/s12652-018-1166-8 

28.  Aldhuwayhi S, Mallineni SK, Sakhamuri S, Thakare AA, Mallineni S, Sajja R, et al. Covid-19 
Knowledge and Perceptions Among Dental Specialists: A Cross-Sectional Online Questionnaire 
Survey. Risk Manag Healthc Policy. 2021 Jul 7;14:2851–61. 

29.  Morandini AC de F, Sipert CR, Ramos-Junior ES, Brozoski DT, Santos CF. Periodontal ligament 
and gingival fibroblasts participate in the production of TGF-β, interleukin [IL]-8 and IL-10. Braz Oral 
Res. 2011 Mar;25[2]:157–62. 

30.  Pamuk F, Lütfioğlu M, Aydoğdu A, Koyuncuoglu CZ, Cifcibasi E, Badur OS. The effect of low-level 
laser therapy as an adjunct to non-surgical periodontal treatment on gingival crevicular fluid levels of 
transforming growth factor-beta 1, tissue plasminogen activator and plasminogen activator inhibitor 
1 in smoking and non-smoki. J Periodontal Res. 2017 Oct;52[5]:872–82. 

31.  Heidari Z, Saberi EA, Mahmoudzadeh-Sagheb H. Stereological analysis of the dental pulp in 
patients with advanced periodontitis. ZJRMS [Internet]. 2013; Available from: 
https://www.sid.ir/FileServer/JE/88720130710 

32.  Alvarez C, Suliman S, Almarhoumi R, Vega ME, Rojas C, Monasterio G, et al. Regulatory T cell 
phenotype and anti-osteoclastogenic function in experimental periodontitis. Sci Rep. 2020 Nov 
4;10[1]:19018. 

http://paperpile.com/b/AohIHT/onVk
http://paperpile.com/b/AohIHT/onVk
http://paperpile.com/b/AohIHT/onVk
http://paperpile.com/b/AohIHT/onVk
http://paperpile.com/b/AohIHT/zYy3
http://paperpile.com/b/AohIHT/zYy3
http://paperpile.com/b/AohIHT/zYy3
http://paperpile.com/b/AohIHT/I27D
http://paperpile.com/b/AohIHT/I27D
http://paperpile.com/b/AohIHT/I27D
http://paperpile.com/b/AohIHT/1Kjh
http://paperpile.com/b/AohIHT/1Kjh
http://paperpile.com/b/AohIHT/1Kjh
http://paperpile.com/b/AohIHT/1Kjh
http://paperpile.com/b/AohIHT/LoCN
http://paperpile.com/b/AohIHT/LoCN
http://paperpile.com/b/AohIHT/LoCN
http://paperpile.com/b/AohIHT/LoCN
http://paperpile.com/b/AohIHT/QN2z
http://paperpile.com/b/AohIHT/QN2z
http://paperpile.com/b/AohIHT/QN2z
http://paperpile.com/b/AohIHT/QN2z
http://paperpile.com/b/AohIHT/IIiV
http://paperpile.com/b/AohIHT/IIiV
http://paperpile.com/b/AohIHT/XbAa
http://paperpile.com/b/AohIHT/XbAa
http://paperpile.com/b/AohIHT/74s3
http://paperpile.com/b/AohIHT/74s3
http://paperpile.com/b/AohIHT/74s3
http://paperpile.com/b/AohIHT/74s3
http://paperpile.com/b/AohIHT/9FKV
http://paperpile.com/b/AohIHT/9FKV
http://paperpile.com/b/AohIHT/9FKV
http://paperpile.com/b/AohIHT/o5cw
http://paperpile.com/b/AohIHT/o5cw
http://paperpile.com/b/AohIHT/o5cw
http://paperpile.com/b/AohIHT/FTqZ
http://paperpile.com/b/AohIHT/FTqZ
http://paperpile.com/b/AohIHT/FTqZ
http://paperpile.com/b/AohIHT/FTqZ
http://paperpile.com/b/AohIHT/KJtL
http://paperpile.com/b/AohIHT/KJtL
http://paperpile.com/b/AohIHT/KJtL
http://paperpile.com/b/AohIHT/KJtL
http://paperpile.com/b/AohIHT/HRRA
http://paperpile.com/b/AohIHT/HRRA
http://paperpile.com/b/AohIHT/HRRA


 

 

33.  Iacopino AM. Periodontitis and diabetes interrelationships: role of inflammation. Ann Periodontol. 
2001 Dec;6[1]:125–37. 

34.  Graves DT, Ding Z, Yang Y. The impact of diabetes on periodontal diseases. Periodontol  2000. 
2020 Feb;82[1]:214–24. 

35.  Steinsvoll S, Halstensen TS, Schenck K. Extensive expression of TGF-b1 in chronically-inflamed 
periodontal tissue. J Clin Periodontol. 1999 Jun;26[6]:366–73. 

36.  Genco RJ, Graziani F, Hasturk H. Effects of periodontal disease on glycemic control, complications, 
and incidence of diabetes mellitus. Periodontol 2000. 2020 Jun;83[1]:59–65. 

37.  Wahl SM, Costa GL, Mizel DE, Allen JB, Skaleric U, Mangan DF. Role of transforming growth factor 
beta in the pathophysiology of chronic inflammation. J Periodontol. 1993 May;64[5 Suppl]:450–5. 

38.  Kaushik R, Yeltiwar RK, Pushpanshu K. Salivary interleukin-1β levels in patients with chronic 
periodontitis before and after periodontal phase I therapy and healthy controls: a case-control study. 
J Periodontol. 2011 Sep;82[9]:1353–9. 

 

http://paperpile.com/b/AohIHT/4y3p
http://paperpile.com/b/AohIHT/4y3p
http://paperpile.com/b/AohIHT/GdCj
http://paperpile.com/b/AohIHT/GdCj
http://paperpile.com/b/AohIHT/XFDw
http://paperpile.com/b/AohIHT/XFDw
http://paperpile.com/b/AohIHT/z9PZ
http://paperpile.com/b/AohIHT/z9PZ
http://paperpile.com/b/AohIHT/bIyy
http://paperpile.com/b/AohIHT/bIyy
http://paperpile.com/b/AohIHT/1piM
http://paperpile.com/b/AohIHT/1piM
http://paperpile.com/b/AohIHT/1piM

