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ABSTRACT 

INTRODUCTION 

One of the risk factors for periodontal diseases is obesity. The oral microbiology of 

obese individuals has only been the subject of a few studies. Periodontal diseases 

typically range from the mild, reversible infection known as gingivitis to the more 

severe, irreversible infection known as periodontitis, which causes the alveolar bone 

that supports the tooth to be destroyed and ultimately results in tooth loss. The aim of 

this study is to assess the levels of ICTP, TIMP-1 and MMP-8 as salivary biomarkers 

in obese patients with periodontitis or without diabetes.  

Materials and methods 

Saliva samples were collected from 40 patients aged 30-60 years visiting the 

Department of Periodontics Saveetha dental college and hospitals, Chennai from 

December 2021 to march 2022 were categorized into 4 groups (10 patients in each 

group) Group a- Non obese and clinically healthy gingiva, Group b- Obese patients 

without periodontitis, Group c- Obese + periodontitis, Group d- Obese + Periodontitis 

+ type 2 Diabetes mellitus. Salivary biomarkers ICTP, TIMP-1, MMP-8 levels were 

evaluated using human ELISA KIT and statistically analyzed using one way ANOVA 

Test.  

Results 
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1. Introduction 

 

 

Periodontal disease is a chronic inflammatory condition which affects approximately 10-15% of the global 

population and is responsible for most loss of teeth because it damages essential tooth-supporting 

tissues such as periodontal ligament, root cementum, alveolar bone and gingiva. Periodontal disease 

clinical classification depends on indicators like inflammation, pocket depth, gingival attachment loss and 

bone resorption (1). 

 

MMP family is composed of six clusters of proteases that include collagenase (MMP-1, MMP-8, MMP-13), 

gelatinase (MMP-2, MMP-9), stromelysin (MMP-3, MMP-10, MMP-11), matrilysin (MMP-7, MMP-26), 

member-type matrix metalloproteinases (MMP-14,MMP-15,MMP-16,MMP-17,MMP-12) and other 

unclassified MMPs each having different functions. Notably collagenases are involved in periodontal 

disease since they have the ability to degrade native collagens fibers type I, II and III. Among them 

interstitial collagenase form by MMP-8 plays a crucial role (2,3). The activities of these enzymes are 

regulated by endogenous inhibitors such as tissue inhibitors of metalloproteinases or TIMPs and α2-

macroglobulin; an imbalance usually leads to non-reversible degradation of periodontal and peri implant 

tissues (3). 

 

 

 

Periodontitis and peri-implantitis, prevalent infection-induced oral inflammations, manifest as active 

periodontal and peri-implant degradation (APD), encompassing soft and hard tissue destruction. MMP-8, 

or collagenase-2, chiefly instigates this degradation process, targeting type I collagen, the primary 

constituent of periodontal/peri-implant tissues(4–6). The elevation of MMP-8, particularly in its active form 

(aMMP-8) in oral fluids, correlates with periods of heightened periodontal and peri-implant inflammation. 

Contrary to bacterial enzymes, MMP-8, released from neutrophils upon stimulation by 

periodontopathogenic bacteria and proinflammatory mediators, drives APD. Additionally, gingival 

fibroblasts, under pro inflammatory stimuli, contribute to MMP-8 production. Levels of active MMP-8, 

indicative of disease progression, show associations with clinical parameters like probing pocket depth , 

bleeding on probing, and clinical attachment loss (7). Following successful periodontal and peri-implant 

treatments, a decline in aMMP-8 levels is observed in oral fluids, indicating therapeutic efficacy (8). 

 

Consuming foods with a high glycemic index has been linked to diabetes. On the other hand, foods rich in 

fiber are considered beneficial for health, but it's important to chew them thoroughly. These foods can 

promote oral and gum health while also aiding in the prevention of diabetes and obesity (9) 

Obese patients with diabetes mellitus are more prone for periodontal tissue destruction and 

low levels of  salivary biomarkers ICTP, TIMP-1, MMP-8 levels when compared to non 

obese patients. There was a significant difference in the salivary biomarkers ICTP, TIMP-1, 

MMP-8 levels among different groups (P value <0.05).  

Conclusion 

It can be concluded that salivary ICTP, TIMP-1, MMP-8 levels is an effective non-invasive 

biomarker to assess early diagnosis treatment of periodontitis among obese and diabetic 

patients.  

 

Keywords : Periodontitis, obesity, diabetes, proinflammatory cytokines, ICTP, TIMP-1 
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Obesity is a complex condition influenced by various factors such as genetics, biology, social 

environment, and behaviors, all contributing to a chronic imbalance between energy intake and 

expenditure(10). This imbalance may result in the accumulation of excessive fat, which poses risks to 

health (14). Globally, obesity has reached epidemic proportions, largely due to sedentary lifestyles and 

the consumption of high-calorie diets. By 2015, it is estimated that approximately 2.3 billion adults will be 

overweight and over 700 million will be obese, with developed nations being particularly affected (4,11–

13). Health Canada guidelines classify a body mass index (BMI, kg/m2) of 25–30 as overweight and over 

30 as obese. Obesity is further categorized into class I (BMI 30–34.9), class II (BMI 35–39.9), and class III 

(BMI 40 or higher) based on associated health risks (14,15). 

 

Diabetes and obesity are interconnected conditions often triggered by unhealthy diets high in fat. High 

blood sugar, inflammation, and insulin resistance exacerbate inflammation and periodontitis. The link 

between obesity and periodontitis was first discovered by Perlstein and Bissada in animals in 1977 and 

later confirmed in humans by Saito et al. in 1998. Subsequent epidemiological studies have supported the 

notion that obesity serves as a risk factor for periodontitis(16,17) (20–23). 

 

MATERIALS AND  METHOD : 

 

A total of 40 individuals with the age group of 30 to 60 years visiting the department of periodontics, 

saveetha dental college and hospitals, Chennai from December 2021 to march 2022 were categorized 

into 4 groups (10 patients in each group) 

  

Group a - Non obese and clinically healthy gingiva,  

Group b - Obese patients without periodontitis,  

Group c - Obese + periodontitis,  

Group d - Obese + Periodontitis + type 2 Diabetes mellitus.  

  

Salivary Antioxidant levels were evaluated using human ELISA KIT and statistically analyzed using a one 

way ANOVA test. 

  

Saliva collection  

  

Saliva samples were collected randomly from each group of individuals . Whole unstimulated saliva was 

collected from all patients and the collected samples were immediately transported to the laboratory, 

where it was centrifuged at 5,000 rpm for 10 minutes and the clear supernatants were stored in aliquots 

at-70°C. The assay was performed within 3 months of collection. Salivary biomarkers ICTP, TIMP-1, 

MMP-8 levels were analyzed by using a commercially available  ELISA kit. 
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Figure 1, saliva sample collection with ELIZA kit.  
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Figure 2,  

A) Testing sample wells with 10 microliter of saliva sample of each group. 

 

B)Testing sample wells with HRP - conjugated detection antibody 50 microliter to each well, covered with 

plate cover Incubated for 30 minutes at 37 degree Celsius. Add chromogen solution A 50 microliter to 

each well and incubate for 15 minutes at 37 degree Celsius. 

 

C)Testing sample wells with 50 microliter of stop solution to each well.where the color of Well changes 

from blue to yellow. 

  

Statistical analysis :  
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The triplicate analysis results of the experiments were expressed as mean ± standard deviation and the 

data were analyzed statistically by one-way analysis of variance (ANOVA). The results with the p < 0.05 

level were considered to be statistically significant. 

  

RESULTS AND DISCUSSION : 

 

Obese patients with diabetes mellitus are more prone for periodontal tissue destruction and low levels of  

salivary biomarkers ICTP, TIMP-1, MMP-8 levels  when compared to non obese patients. There was a 

significant difference in the salivary biomarkers level among different groups (P value <0.05) 

 

 

MEAN : 

 Group (A) 
(pg/ml) 

Group (B) 
(pg/ml) 

Group (C) 
(pg/ml) 

Group (D) 
(pg/ml) 

     

ICTP 0.2225 0.3485 0.3915 0.497 

TIMP-1 0.333 0.511 0.5935 0.673 

MMP-8 
 

0.247 0.3485 0.406 0.4905 
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Figure 3, The above graph shows that, there is significant difference in the level of salivary biomarker  

ICTP among different groups. (P value <0.05). 

Group a - Non obese and clinically healthy gingiva with mean value of 0.2225, 

Group b - Obese patients without periodontitis with mean value of 0.3485,  

Group c - Obese + periodontitis with mean value of 0.3915,  

Group d - Obese + Periodontitis + type 2 Diabetes mellitus with mean value of 0.497. 
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Figure 3, The above graph shows that, there is significant difference in the level of salivary biomarker 

TIMP-1 among different groups. (P value <0.05). 

Group a - Non obese and clinically healthy gingiva with mean value of 0.333, 

Group b - Obese patients without periodontitis with mean value of 0.511,  

Group c - Obese + periodontitis with mean value of 0.5935,  

Group d - Obese + Periodontitis + type 2 Diabetes mellitus with mean value of 0.673. 
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Figure 3, The above graph shows that, there is significant difference in the level of salivary biomarker 

MMP-8 among different groups. (P value <0.05). 

Group a - Non obese and clinically healthy gingiva with mean value of 0.247, 

Group b - Obese patients without periodontitis with mean value of 0.3485,  

Group c - Obese + periodontitis with mean value of 0.406,  

Group d - Obese + Periodontitis + type 2 Diabetes mellitus with mean value of 0.4905. 

 

Gingivitis and periodontitis are the two main illnesses that make up periodontal disease, which is one of 

the most common diseases in the world (7,18). Inflammation of the gingival tissue is a feature of the 

disease's milder, treatable form, gingivitis. Gingivitis can develop into periodontitis, a chronic infectious 

illness of the tissues supporting the teeth, in people who are vulnerable to the condition. Although 

bacteria are the cause of periodontal illnesses, it is thought that the host's response is crucial in the 

degeneration of bone and connective tissue (19). Innate and adaptive immune responses are involved in 

the inflammatory and immune response induced by microbial antigens and virulence factors. According to 

potential variations in cytokine and other antimicrobial responses, environmental factors, and the subject's 

genetics, the response varies between individuals (20–22). 

  

Saliva contains antioxidant enzymes such as salivary peroxidase, catalase, peroxidase, and glutathione 

reductase, in addition to nonenzymatic antioxidants such as uric acid, reduced glutathione, albumin, and 

lactoferrin, as well as polyphenols (23). The youngest subjects (ages 2-14) had considerably higher 

salivary biomarkers ICTP, TIMP-1 activity in NWS than the other groups (24,25). Additionally, it was 

https://paperpile.com/c/IxNcjA/ujBEs+SkRV
https://paperpile.com/c/IxNcjA/xqM1
https://paperpile.com/c/IxNcjA/seaGn+tsbA3+EBdk
https://paperpile.com/c/IxNcjA/s78ZN
https://paperpile.com/c/IxNcjA/Onsy+BbeR


Page 1776 of 1777 
Aksha Sharen A / Afr.J.Bio.Sc. 6(5) (2024).1767-1777 
 

 

noticed that higher salivary biomarkers MMP-8  activity in elderly people's NWS compared to middle-aged 

persons, kids, and teenagers (26)(27). 

  

CONCLUSION : 

Within the limitations of the study it was concluded  that salivary biomarkers ICTP, TIMP-1, MMP-8  is an 

effective non-invasive biomarker to assess early diagnosis and treatment of periodontitis among obese 

and diabetic patients. 

 

 

 

 

 

 

1. Gasner NS, Schure RS. Periodontal Disease. In: StatPearls. Treasure Island (FL): StatPearls 
Publishing; 2023. 

2. Xie J, Wang CL, Yang W, Wang J, Chen C, Zheng L, et al. Modulation of MMP-2 and MMP-9 through 
connected pathways and growth factors is critical for extracellular matrix balance of intra-articular 
ligaments. J Tissue Eng Regen Med. 2018 Jan;12(1):e550–65. 

3. Travascio F. The Role of Matrix Metalloproteinase in Human Body Pathologies. BoD – Books on 
Demand; 2017. 202 p. 

4. 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):306–21. 

5. Sorsa T, Tjäderhane L, Salo T. Matrix metalloproteinases (MMPs) in oral diseases. Oral Dis. 2004 
Nov;10(6):311–8. 

6. Redirect Notice [Internet]. [cited 2024 Apr 12]. Available from: 
https://www.google.com/url?q=https://www.google.com/url?q%3Dhttp://paperpile.com/b/AmXfVB/O8
QeU%26amp;sa%3DD%26amp;source%3Deditors%26amp;ust%3D1712949214680088%26amp;us
g%3DAOvVaw0ooc_ndvwCpETP0p3p1srr&sa=D&source=docs&ust=1712949214697286&usg=AOv
Vaw1PT5Jsjk1-JYpdZRWORIos 

7. Buduneli N. Biomarkers in Periodontal Health and Disease: Rationale, Benefits, and Future 
Directions. Springer Nature; 2019. 90 p. 

8. Woessner JF, Woessner JF, Nagase H, The Kennedy Institute of Rheumatology Hideaki Nagase. 
Matrix Metalloproteinases and TIMPs. Oxford University Press on Demand; 2000. 223 p. 

9. Glossary of Periodontal Terms. 1992. 64 p. 

10. Redirect Notice [Internet]. [cited 2024 Apr 12]. Available from: 
https://www.google.com/url?q=https://www.google.com/url?q%3Dhttp://paperpile.com/b/AmXfVB/KW
0Px%26amp;sa%3DD%26amp;source%3Deditors%26amp;ust%3D1712948059268179%26amp;usg
%3DAOvVaw2i9tQJPgfWbYjjsie9fFAd&sa=D&source=docs&ust=1712948059284010&usg=AOvVaw
0LgkEBCReIl_Qb-N3AB3d3 

11. Henderson B, Curtis M, Seymour R, Donos N. Periodontal Medicine and Systems Biology. John 
Wiley & Sons; 2009. 465 p. 

12. Website [Internet]. Available from: McGuire S. Shields M., Carroll M.D., Ogden C.L. Adult Obesity 
Prevalence in Canada and the United States. NCHS Data Brief no. 56, Hyattsville, MD: National 
Center for Health Statistics, 2011 [Internet]. Vol. 2, Advances in Nutrition. 2011. p. 368–9. Available 
from: http://dx.doi.org/10.3945/an.111.000497 

https://paperpile.com/c/IxNcjA/Oc4E2
https://paperpile.com/c/IxNcjA/Oc4E2
https://paperpile.com/c/IxNcjA/Oc4E2
http://paperpile.com/b/IxNcjA/fvVj
http://paperpile.com/b/IxNcjA/fvVj
http://paperpile.com/b/IxNcjA/fvVj
http://paperpile.com/b/IxNcjA/CwkY
http://paperpile.com/b/IxNcjA/CwkY
http://paperpile.com/b/IxNcjA/CwkY
http://paperpile.com/b/IxNcjA/iogR
http://paperpile.com/b/IxNcjA/iogR
http://paperpile.com/b/IxNcjA/EXuG
http://paperpile.com/b/IxNcjA/EXuG
http://paperpile.com/b/IxNcjA/EXuG
http://paperpile.com/b/IxNcjA/EXuG
http://paperpile.com/b/IxNcjA/iwuZ
http://paperpile.com/b/IxNcjA/iwuZ
http://paperpile.com/b/IxNcjA/iwuZ
http://paperpile.com/b/IxNcjA/6m9A
http://paperpile.com/b/IxNcjA/6m9A
http://paperpile.com/b/IxNcjA/6m9A
http://paperpile.com/b/IxNcjA/6m9A
http://paperpile.com/b/IxNcjA/ujBEs
http://paperpile.com/b/IxNcjA/ujBEs
http://paperpile.com/b/IxNcjA/1f3d
http://paperpile.com/b/IxNcjA/1f3d
http://paperpile.com/b/IxNcjA/1f3d
http://paperpile.com/b/IxNcjA/jmq9
http://paperpile.com/b/IxNcjA/PykP
http://paperpile.com/b/IxNcjA/PykP
http://paperpile.com/b/IxNcjA/PykP
http://paperpile.com/b/IxNcjA/0EYj
http://paperpile.com/b/IxNcjA/0EYj
http://paperpile.com/b/IxNcjA/0EYj
http://paperpile.com/b/IxNcjA/GwgL
http://paperpile.com/b/IxNcjA/GwgL
http://paperpile.com/b/IxNcjA/GwgL
http://paperpile.com/b/IxNcjA/GwgL


Page 1777 of 1777 
Aksha Sharen A / Afr.J.Bio.Sc. 6(5) (2024).1767-1777 
 

 

13. Gürsoy UK, Könönen E. Use of Saliva in Diagnosis of Periodontitis: Cumulative Use of Bacterial and 
Host-Derived Biomarkers. Frontiers Media SA; 2017. 107 p. 

14. Burniat W, Cole TJ, Lissau I, Poskitt EME. Child and Adolescent Obesity: Causes and 
Consequences, Prevention and Management. Cambridge University Press; 2006. 438 p. 

15. Lau DCW, Obesity Canada Clinical Practice Guidelines Steering Committee and Expert Panel. 
Synopsis of the 2006 Canadian clinical practice guidelines on the management and prevention of 
obesity in adults and children. CMAJ. 2007 Apr 10;176(8):1103–6. 

16. Nishi SK, Viguiliouk E, Kendall CWC, Jenkins DJA, Hu FB, Sievenpiper JL, et al. Nuts in the 
Prevention and Management of Type 2 Diabetes. Nutrients [Internet]. 2023 Feb 9;15(4). Available 
from: http://dx.doi.org/10.3390/nu15040878 

17. Touger-Decker R, Mobley C, Epstein JB. Nutrition and Oral Medicine. Springer Science & Business 
Media; 2014. 420 p. 

18. Website [Internet]. Available from: Begum, A., Jeevitha, M. and Preetha, S. (2020) “Knowledge and 
Awareness on Vitamin D Deficiency among IT Employees”, Journal of Pharmaceutical Research 
International, pp. 6–12. Available at: https://doi.org/10.9734/jpri/2020/v32i1830683. 

19. Website [Internet]. Available from: “Plant-mediated biosynthesis and characterization of zinc oxide 
nanoparticles”, Zinc-Based Nanostructures for Environmental and Agricultural Applications, pp. 37–
51. Available at: https://doi.org/10.1016/b978-0-12-822836-4.00023-9. 

20. Dumitrescu AL, Tanaka M. Particular Aspects of Periodontal Disease Pathogenesis [Internet]. 
Etiology and Pathogenesis of Periodontal Disease. 2010. p. 77–124. Available from: 
http://dx.doi.org/10.1007/978-3-642-03010-9_3 

21. Dumitrescu AL, Inagaki K. Occlusal Considerations in Pathogenesis of Periodontal Disease 
[Internet]. Etiology and Pathogenesis of Periodontal Disease. 2010. p. 295–306. Available from: 
http://dx.doi.org/10.1007/978-3-642-03010-9_11 

22. Sahu D, Kannan GM, Vijayaraghavan R. Carbon black particles exhibit size dependent toxicity in 
human monocytes. Int J Inflam. 2014 Feb 5;2014:827019. 

23. Żukowski P, Maciejczyk M, Waszkiel D. Sources of free radicals and oxidative stress in the oral 
cavity [Internet]. Vol. 92, Archives of Oral Biology. 2018. p. 8–17. Available from: 
http://dx.doi.org/10.1016/j.archoralbio.2018.04.018 

24. Jeevitha M, Prabhahar CS, Reddy MN, Vijay VK, Navarasu M, Umayal M. Clinical Evaluation of 
Lateral Pedicle Flap Stabilized with Cyanoacrylate Tissue Adhesive: A Randomized Controlled 
Clinical Trial. Contemp Clin Dent. 2022 Mar 23;13(1):24–9. 

25. Website [Internet]. Available from: https://doi.org/10.1016/b978-0-12-822836-4.00023-9. 

26. Maciejczyk M, Zalewska A, Ładny JR. Salivary Antioxidant Barrier, Redox Status, and Oxidative 
Damage to Proteins and Lipids in Healthy Children, Adults, and the Elderly. Oxid Med Cell Longev. 
2019 Dec 5;2019:4393460. 

27. Sies H. Oxidative Stress: Eustress and Distress. Academic Press; 2019. 876 p. 

 

http://paperpile.com/b/IxNcjA/jc7S
http://paperpile.com/b/IxNcjA/jc7S
http://paperpile.com/b/IxNcjA/kHWX
http://paperpile.com/b/IxNcjA/kHWX
http://paperpile.com/b/IxNcjA/LxXp
http://paperpile.com/b/IxNcjA/LxXp
http://paperpile.com/b/IxNcjA/LxXp
http://paperpile.com/b/IxNcjA/LxXp
http://paperpile.com/b/IxNcjA/sJ4K
http://paperpile.com/b/IxNcjA/sJ4K
http://paperpile.com/b/IxNcjA/sJ4K
http://paperpile.com/b/IxNcjA/sJ4K
http://paperpile.com/b/IxNcjA/sJ4K
http://paperpile.com/b/IxNcjA/VG2s
http://paperpile.com/b/IxNcjA/VG2s
http://paperpile.com/b/IxNcjA/SkRV
http://paperpile.com/b/IxNcjA/SkRV
http://paperpile.com/b/IxNcjA/SkRV
http://paperpile.com/b/IxNcjA/SkRV
http://paperpile.com/b/IxNcjA/xqM1
http://paperpile.com/b/IxNcjA/xqM1
http://paperpile.com/b/IxNcjA/xqM1
http://paperpile.com/b/IxNcjA/seaGn
http://paperpile.com/b/IxNcjA/seaGn
http://paperpile.com/b/IxNcjA/seaGn
http://paperpile.com/b/IxNcjA/seaGn
http://paperpile.com/b/IxNcjA/tsbA3
http://paperpile.com/b/IxNcjA/tsbA3
http://paperpile.com/b/IxNcjA/tsbA3
http://paperpile.com/b/IxNcjA/tsbA3
http://paperpile.com/b/IxNcjA/tsbA3
http://paperpile.com/b/IxNcjA/EBdk
http://paperpile.com/b/IxNcjA/EBdk
http://paperpile.com/b/IxNcjA/EBdk
http://paperpile.com/b/IxNcjA/EBdk
http://paperpile.com/b/IxNcjA/EBdk
http://paperpile.com/b/IxNcjA/EBdk
http://paperpile.com/b/IxNcjA/EBdk
http://paperpile.com/b/IxNcjA/EBdk
http://paperpile.com/b/IxNcjA/EBdk
http://paperpile.com/b/IxNcjA/s78ZN
http://paperpile.com/b/IxNcjA/s78ZN
http://paperpile.com/b/IxNcjA/s78ZN
http://paperpile.com/b/IxNcjA/s78ZN
http://paperpile.com/b/IxNcjA/s78ZN
http://paperpile.com/b/IxNcjA/Onsy
http://paperpile.com/b/IxNcjA/Onsy
http://paperpile.com/b/IxNcjA/Onsy
http://paperpile.com/b/IxNcjA/Onsy
http://paperpile.com/b/IxNcjA/BbeR
http://paperpile.com/b/IxNcjA/BbeR
http://paperpile.com/b/IxNcjA/BbeR
http://paperpile.com/b/IxNcjA/Oc4E2
http://paperpile.com/b/IxNcjA/Oc4E2
http://paperpile.com/b/IxNcjA/Oc4E2
http://paperpile.com/b/IxNcjA/Oc4E2
http://paperpile.com/b/IxNcjA/Sb6JC

