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Abstract 
Background : Periodontitis is caused by a microbial invasion and an inappropriate immunological reaction 
of the host One of the mechanisms in the etiopathogenesis of periodontitis is alterations in the local and/or 
general markers of oxidative stress. In order to defend themselves from the action of oxygen-free radicals, 
Organisms that use oxygen in their cellular metabolism are supplied with defense systems. The term "the 
system's antioxidative barrier" is frequently used to describe them. superoxide dismutase (SOD) is  one of 
the enzymatic antioxidants that preserves the cell against reactive oxygen species by removing superoxide 
radicals and hydrogen peroxide, Melatonin is natural hormone in the body with  antioxidant effects. 
Aims: T he aim of this study is to evaluate the salivary levels  of  superoxide dismutase (SOD) and Melatonin 
in patients with localized periodontitis versus generalized periodontitis. 
Patients and Methods: Whole saliva samples were collected   from 90 patients that divide into three groups: 
35  generlized  periodontitis ,  35  localized periodontitis ,and 20 healthy subjects, Salivary samples were  
collected from patients prior to clinical examination, Then levels of  (SOD) and melatonin in saliva were 
determined  spectrophotometrically  using enzyme linked immunosorbent assay (ELISA). 
Results : salivary levels of both SOD and MLT were highest in control group and decreased in Localized 
periodontitis and generalized periodontitis with lowest level in generalized periodontitis with significant 
differences between groups.  
Conclusion: Both localized and generlized periodontitis are associated with a decrease level of antioxidants 
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Introduction 

he irreversible loss of tissues that hold 
the teeth is a hallmark of the 
inflammatory disease known as 

periodontitis. Microbial biofilm deposition 
on teeth is what causes and maintains it, and 
aberrant host immune responses to harmful 
bacteria in periodontal pockets make it worse 

1, It has been shown that the local and/or 
systemic signs of oxidative stress may be 
associated to periodontitis 2. a state known as 
oxidative stress develops, When reactive 
oxygen species levels are out of harmony 
with the host's antioxidant defenses, 
oxidative stress occurs, causing DNA, lipid, 

T 
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and protein damage 3. Polymorphonuclear 
leukocytes (PMN) play a key role in the host 
defense mechanism against spreading 
periodontal pathogenic bacteria during the 
pathogenesis of periodontitis. Periodontal 
tissues are destroyed as a result of reactive 
oxygen species (ROS) produced in great 
amounts by activated PMN4. In health, the 
antioxidant defense system neutralizes free 
radical and nonradical species5.  
One of the enzymatic antioxidants that 
defends the cell from the harmful effects of 
ROS is superoxide dismutase (SOD). 
Reactive O2 is transformed by SOD into 
H2O2. The next process involves salivary 
enzymes converting H2O2 into H2O and O2 
6. The catalytic conversion of superoxide is 
carried out by SOD.SOD1, SOD2, and SOD3 
are the three different types of superoxide 
dismutase that are found in humans. SOD1 is 
a dimer (consists of two units), and it is found 
in the cytoplasm. SOD2 is a tetramer (four 
subunits), and it is found in the mitochondria. 
SOD3 is also a tetramer, but it is 
extracellular7. 
SOD Levels in periodontal ligament was 
found to be much lower than that in red blood 
cells and to have decreased with aging.  Early 
in the 1990s, periodontitis patients showed 
spontaneous superoxide production in 
gingival crevicular fluid (GCF) and increased 
superoxide production by PMNs.8.Melatonin 
is an indolamine that is primarily made by the 
pineal gland. It possesses antioxidant and 
immunomodulatory properties. It is a 
powerful antioxidant that defends against 
cellular destruction and inflammation 
brought on by reactive oxygen species. 
Additionally, it has a potent angiogenic effect 
that enhances the benefits of melatonin9. The 
role of melatonin both in physiological and 
pathological processes related to 
periodontitis is basically due to its 
antioxidant and anti-inflammatory effects, as 
well as it acting as a mediator in bone 
formation and resorption 10. Salivary 

melatonin levels are inversely correlated with 
the severity of periodontal disease. As a 
result, older adults' lower melatonin 
synthesis, which is reflected in low levels of 
salivary melatonin, and their decreased 
salivary output with aging increase their risk 
of developing periodontal and oral disease, 
respectively11. Clinical parameters are 
commonly used to identify periodontal 
disease (alveolar bone loss and clinical 
attachment levels). These criteria, however, 
are unable to reveal the disease's current 
state. In other words, these parameters cannot 
detect disease before a significant amount of 
damage has already occurred, Numerous 
chemicals found in saliva that derive from 
either the host or bacteria have been 
considered as potential indicators for 
periodontal disease 12. Therefore, saliva is a 
clinically useful (biofluid) that is used to 
detect disease, assess its progression,  
monitor and treat patients with oral 
diseases12&13 . 
 
Patients and methods 
Ninety patients (both male and female) 
requesting periodontal treatment at the 
Department of Periodontics in the teaching 
hospital of the College of Dentistry, 
University of Baghdad, served as the study's 
subjects. The subjects' ages ranged from 28 
to 50. The research ethics committee of the 
College of Dentistry/ University of Baghdad 
approved the protocol and A signed informed 
consent was provided to all participants. 
According to the inclusion criteria, subjects 
should be in good overall health, have at least 
20 teeth, and not have used antibiotics or anti-
inflammatory medications during the 
previous three months. The exclusion criteria 
included patients who have recently had or 
are undergoing intensive therapy. either a 
smoker or a drinker, a patient who refuses to 
participate , patients taking vitamin C and 
other antioxidant medicines. individuals with 
long-term systemic illnesses, 
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immunocompromised patients, pregnant , 
women taking birth control tablets, and 
nursing mothers. Patients who suffer from 
ulcers, white lesions, and red lesions on the 
soft and hard palate, respectively. Patients 
sporting braces, dentures that are removable, 
implants, crowns, and bridges. those who 
have caught the active Corona virus. Three 
groups were created from the study subjects. 
-Group A Control clinically healthy intact 
periodontium:  composed of 20 subjects 
without  probing attachment loss,  no Probing 
pocket depths ≤3 mm, no Bleeding on 
probing, no radiological bone loss (Tonetti et 
al., 2018). 
-Group B localized periodontitis stage III: 
composed of 35 subjects in which Interdental 
bone loss involving middle third of root (<30 
% OF the tooth involved) (Tonetti et al., 
2018). 
 -Group C generalized periodontitis stage III: 
composed of 35  subjects in which  
Interdental bone loss involving middle third 
of root (>30% of teeth involved) (Tonetti et 
al., 2018). Patients in these groups were 
asked to avoid eating or drinking for 1-2 

hours and to rinse their mouths with tap water 
before salivary samples were taken. After 
collecting a saliva sample, the clinical 
periodontal parameters (plaque index, 
bleeding on probing, probing pocket depth, 
and clinical attachment loss) were examined 
on six surfaces using the Michigan O 
periodontal probe.Whole saliva was 
expectorated into sterile tubes that were 
labeled with the subject's number and placed 
in a small cooling box after collection to 
prevent bacterial growth. To separate the 
dead cells from the salivary supernatants, 
samples were centrifuged (Thermo scientific, 
Pico 17 centrifuge, Massachusetts, USA) at 
4000 rpm for 3 minutes. After centrifuging to 
remove the cellular debris, the sample was 
aspirated once more and kept in a clean 
Eppendorf tube. It was then frozen at -200c 
until it could be examined using an enzyme-
linked immunosorbent assay (ELISA). By 
using a kit manufactured by SHANGHAI 
YEHUA Biological Technology Co., Ltd 
using ELISA technique The biochemical 
analysis of  salivary SOD and MLT were 
done. 

Results  
The results of this investigation showed a 
significant difference between the groups, 
with salivary levels of SOD and MLT 
being highest in the control group 
compared to LP and lowest in GP. as 
showed in(Table I) that demonstrated the 
statistical analysis of salivary superoxide 
dismutase and melatonin in periodontally 

healthy controls and subjects with 
periodontitis (GP and LP), where the level 
of SOD in LP (59.713U/L) higher than  GP 
(56.750 U/L). And the level of MLT in LP 
(69.13) higher than GP (53.80). Following 
multiple pairwise comaparison used 
Hochberg GT2,  

        Table I: Descriptive and statistical test of SOD (U/L) and MLT (ng/L)  among groups. 
Groups  SOD Mean ±SD MLT Mean ±SD 

Control 94.406±6.968 95.99± 7.08    
LP 59.713±9.073 69.13±17.25   

GP 56.750±10.830 53.80±11.12  
P value 0.000 sig        0.000 sig 
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Table II: Multiple pair wise comparisons of SOD among groups using Hochberg GT2. 
 

 
 

 

 

 

Table III: Multiple pair wise comparisons of Melatonin among groups using Games-Howell. 

 
 
 

 

 

Table IV : Correlations of  SOD and MIT among groups. 

       Groups SOD 

r p 

control melatonin 0.068 0.783 

LP Melatonin  0.30 o.o7 

GP melatonin 0.48 0.003* 

 
 
     DISCUSSION 

The study's findings demonstrated that 
salivary level of superoxide dismutase was 
highest in control group and lower in LP with 
lowest level in GP with significant 
differences, These  Results agreed with 15&16, 
and disagree with 17 where Patients with 
periodontitis had higher levels of SOD in 
their saliva than those in the control group. 
Among the most common antioxidant 
enzymes in the body is superoxide dismutase 
(SOD) 18&19. One of its functions is the 
conversion of superoxide anions into 
hydrogen peroxide (H2O2), which works as 
a preventative antioxidant by preventing the 

hydroxyl radical from forming (OH) 20. More 
superoxides were produced as a result of 
increased ROS generation in periodontitis, 
which also increased periodontal 
inflammation. By promoting the dismutation 
of two O2 to H2O2, SOD serves to remove 
toxic ROS from the cellular environment., 
hence more SOD would be consumed to 
overcome these radicals, causing a decrease 
in SOD levels 21. 
The current study also showed that salivary 
melatonin level was highiest in control group 
and lower   in  LP  and lowest in GP group 
with significant difference. The results in 

Dependent Variable (I) Groups (J) Groups MD p value 

SOD Hochberg 
GT2 

Control LP 34.693 0.00000
GP 37.655 0.00000

LP GP 2.963 0.46452 

Dependent Variable (I) Groups (J) Groups MD p value 

 
MLT 

 
Games-
Howell 

Control LP 26.86 0.00000
GP 42.19 0.00000

LP GP 15.33 0.00011 
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accordance with 22-26 where healthy people 
had salivary melatonin levels that were 
higher than those of patients with 
periodontitis 27 who found that Salivary 
melatonin levels  were higher in those with 
periodontitis and gingivitis compared to 
healthy. In periodontitis group there was a 
significant difference between GP and LP, 
this explained by in GP there was more   
destruction sites than LP so more oxidative 
stress, Melatonin, a hormone with 
antioxidant effects, may effectively treat 
chronic illnesses by minimizing oxidative 
stress. 28. Melatonin may take part in the 
antioxidant defense directly by eliminating 
free radicals 29&30. Melatonin may support the 
anti-oxidative defense indirectly by 
inhibiting the development of ROS-
producing enzymes or directly by capturing 
free radicals 31Melatonin levels consequently 
decreased and were worn out. The level of 
periodontal disease affects the salivary 
melatonin levels. Salivary melatonin levels 
decreased as periodontal disease severity 
increased, suggesting that melatonin may 
function to defend the body from  bacterial 
infections. Consequently, melatonin may be 
useful in the management of periodontal 
infections 11. according to Pearson's 
correlation coefficient results of this study 

showed a positive weak significant 
association between melatonin and SOD in 
the periodontitis group, This positive 
correlation is explained by the antioxidant 
properties of melatonin, which act as 
scavengers and indirect antioxidants to 
alleviate the oxidative stress caused by 
periodontal infection 11, and might reduce 
periodontal tissue's inflammatory response 
and tissue loss, Melatonin works through a 
number of different mechanisms. MLT and 
its metabolites interact with intracellular 
proteins, such as calmodulin nuclear 
membrane receptors of the RZR/ROR 
family, and receptors at the cell membrane, 
such as MT1 and MT2, to act as direct 
scavengers of free radicals and as an indirect 
antioxidant 32. Superoxide dismutase is a 
preventive antioxidant that works by 
removing superoxide and hydrogen peroxide 
ions from the environment. Superoxide anion 
(O2) is efficiently and selectively removed 
from the body by the major antioxidant 
enzyme SOD, which catalyzes its 
dismutation into H2O2 and O2. 33.   
 
CONCLUSION 
Both localized and generlized periodontitis 
are associated with a decrease level of 
antioxidants. 

 
 
References  
1. Abdulkareem, A. A., Abdulbaqi, H. R., & Milward, M. R. (2020). In vitro homeostasis of rat oral epithelial cell 
cultures following withdrawal of periodontal pathogens. Brazilian dental journal, 31, 135-142.1s 
doi: 10.1590/0103-6440202002561 . 
2. Liu Z, Liu Y, Song Y, Zhang X, Wang S, Wang Z. Systemic oxidative stress biomarkers in chronic periodontitis: 
A meta-analysis. Dis Markers. 2014;2014:931083. doi: 10.1155/2014/931083 . 
3. Dursun, E., Akalın, F. A., Genc, T., Cinar, N., Erel, O., & Yildiz, B. O. (2016). Oxidative stress and periodontal 
disease in obesity. Medicine, 95(12). doi: 10.1097/md.0000000000003136 . 
4. Canakci, C. F., Cicek, Y., & Canakci, V. (2005). Reactive oxygen species and human inflammatory periodontal 
diseases. Biochemistry (Moscow), 70(6), 619-628. doi: 10.1007/s10541-005-0161-9 . 
5. Abdulkareem, A. A., Al Marah, Z. A., Abdulbaqi, H. R., Alshaeli, A. J., & Milward, M. R. (2020). A randomized 
double‐blind clinical trial to evaluate the efficacy of chlorhexidine, antioxidant, and hyaluronic acid mouthwashes in 
the management of biofilm‐induced gingivitis. International Journal of Dental Hygiene, 18(3), 268-277 5s 
doi: 10.1111/idh.12432 . 
6.Madhloom, B. N., & Diajil, A. R. (2020). Oxidative stress status in hypertensive patients on amlodipine treatment. 
Journal of Baghdad College of Dentistry, 32(1), 1-8. doi: 10.26477/jbcd.v32i1.2751 . 
7. Ali, O. H., Raheem, Z. J., Imran, N. K., & Ahmed, M. A. (2018). Evaluation of serum levels Superoxide 



    66 
                University of Basrah                                                                                                                  Bas J Surg, June, 29, 2023 

 

dismutase in women with polycystic ovarian syndrome and gingivitis. Journal of baghdad college of dentistry, 
30(2). doi: 10.12816/0049748 . 
8. Trivedi, S., & Lal, N. (2017). Antioxidant enzymes in periodontitis. Journal of oral biology and craniofacial 
research, 7(1), 54-57.8. doi: 10.1016/j.jobcr.2016.08.001 . 
9. Meenakshi, S. S., & Malaiappan, S. (2020). Role of melatonin in periodontal disease-A systematic review. Indian 
Journal of Dental Research, 31(4), 593.9.doi: 10.4103/ijdr.ijdr_227_18 . 
10. Suzuki N, Somei M, Seki A, Reiter RJ, Hattori A. Novel bromomelatonin derivatives as potentially effective 
drugs to treat bone diseases. J Pineal Res 2008;45:229-34). doi: 10.1111/j.1600-079x.2008.00623.x . 
11. Cutando, A., Galindo, P., Gómez‐Moreno, G., Arana, C., Bolanos, J., Acuña‐Castroviejo, D., & Wang, H. L. 
(2006). Relationship between salivary melatonin and severity of periodontal disease. Journal of periodontology, 
77(9), 1533-1538. doi: 10.1902/jop.2006.050287 . 
12. Buzalaf, M. A. R., Ortiz, A. D. C., Carvalho, T. S., Fideles, S. O. M., Araújo, T. T., Moraes, S. M., ... & Reis, F. 
N. (2020). Saliva as a diagnostic tool for dental caries, periodontal disease and cancer: is there a need for more 
biomarkers?. Expert review of molecular diagnostics, 20(5), 543-555. doi: 10.1080/14737159.2020.1743686 . 
13. Pillai, G., Krishnan, A. R., Subodh, A., & Rajan, N. S. (2020). Saliva: A diagnostic tool. World J Pharm Pharm 
Sci, 9(5), 426-35 Result score too low.  
14. Malamud D. (2011). Saliva as a diagnostic fluid. Dental clinics of North America, 55(1), 159–178 
doi: 10.1016/j.cden.2010.08.004 . 
15. - Canakci, C. F., Cicek, Y., Yildirim, A., Sezer, U., and Canakci, V. (2009). Increased levels of 8-
hydroxydeoxyguanosine and malondialdehyde and its relationship with antioxidant enzymes in saliva of 
periodontitis patients. Eur. J. Dent. 3, 100–106. doi: 10.1055/s-0039-1697415 . 
16. Trivedi S, Lal N, Mahdi AA, Singh B, Pandey S. Association of salivary lipid peroxidation levels, antioxidant 
enzymes, and chronic periodontitis. Int J Periodontics Restorative Dent. 2015;35(2):e1.  
doi: 10.11607/prd.2079 . 
17. Wei D, Zhang XL, Wang YZ, Yang CX, Chen G. Lipid peroxidation levels, total oxidant status and superoxide 
dismutase in serum, saliva and gingival crevicular fluid in chronic periodontitis patients before and after periodontal 
therapy. Aust Dent J. 2010;55(1):70–78. doi: 10.1111/j.1834-7819.2009.01123.x . 
18. . Akalin FA, Toklu E, Renda N. Analysis of superoxide dismutase activity levels in gingiva and gingival 
crevicular fluid in patients with chronic periodontitis and periodontally healthy controls. J Clin Periodontol 2005;32: 
238–43. doi: 10.1111/j.1600-051x.2005.00669.x . 
19.Kim SC, Kim OS, Kim OJ, Kim YJ, Chung HJ. Antioxidant profile of whole saliva after scaling and root planing 
in periodontal disease. J Periodontal Implant Sci 2010;40(4): 164–71. doi: 10.5051/jpis.2010.40.4.164 . 
20. Scandalios JG. Oxidative stress: molecular perception and transduction of signals triggering antioxidant gene 
defenses. Braz J Med Biol Res 2005;38:995–1014. doi: 10.1590/s0100-879x2005000700003 . 
21. Fattman CL, Schaefer LM, Oury TD. Extracellular superoxide dismutase in biology and medicine. Free Radic 
Biol Med 2003;35:236-256. doi: 10.1016/s0891-5849(03)00275-2 . 
 
22. Srinath, R., Acharya, A. B., & Thakur, S. L. (2010). Salivary and gingival crevicular fluid melatonin in 
periodontal health and disease. Journal of periodontology, 81(2), 277-283. doi: 10.1902/jop.2009.090327 . 
23. Mhaske, N., Marawar, P., Sheker, A., & Mote, N. (2010). Evaluation of melatonin levels in saliva in periodontal 
health and disease: A clinico-biochemical study. Journal of the International Clinical Dental Research Organization, 
2(3), 119. doi: 10.4103/2231-0754.95283 . 
24. Hagh, L. G., Ahangarpour, A., Zakavi, F., & Hajati, S. (2011). Relationship between salivary melatonin level 
and periodontal diseases. Avicenna Journal of Dental Research, 3(1), 18-24. 
25. O.M. Almughrabi, K.M. Marzouk, R.M. Hasanato, S.S. Shafik, Melatonin levels in periodontal health and 
disease. J. Periodont. Res. 48 (2013) 315-321. doi: 10.1111/jre.12010 . 
26. Balaji, T. M., Vasanthi, H. R., & Rao, S. R. (2015). Gingival, plasma and salivary levels of melatonin in 
periodontally healthy individuals and chronic periodontitis patients: a pilot study. Journal of clinical and diagnostic 
research: JCDR, 9(3), ZC23. doi: 10.7860/jcdr/2015/11311.5652 . 
27. Lodhi, K., Saimbi, C. S., Khan, M. A., Nath, C., & Shukla, R. (2016). Evaluation of melatonin levels in saliva in 
gingivitis and periodontitis cases: A pilot study. Contemporary clinical dentistry, 7(4), 519 
doi: 10.4103/0976-237x.194115 . 
28. Konečná, B., Chobodová, P., Janko, J., Baňasová, L., Bábíčková, J., Celec, P., & Tóthová, Ľ. (2021). The Effect 
of Melatonin on Periodontitis. International Journal of Molecular Sciences, 22(5), 2390. 
doi: 10.3390/ijms22052390 . 
29. Reiter, R. J., Tan, D. X., Sainz, R. M., Mayo, J. C., & Lopez‐Burillo, S. (2002). Melatonin: reducing the toxicity 



Jan Miran, A. A., Mazin Akram, H. Assessment of the salivary level of superoxide dismutase and melatonin in localized periodontitis 
versus generalized periodontitis. Basrah Journal of Surgery, 2023;29 (1): 61-67. doi: 10.33762/bsurg.2023.137986.1040 

67 

and increasing the efficacy of drugs. Journal of Pharmacy and Pharmacology, 54(10), 1299-1321 
doi: 10.1211/002235702760345374 . 
30. Ghallab, N. A., Hamdy, E., & Shaker, O. G. (2016). Malondialdehyde, superoxide dismutase and melatonin 
levels in gingival crevicular fluid of aggressive and chronic periodontitis patients. Australian dental journal, 61(1), 
53-61. doi: 10.1111/adj.12294 . 
31. Szczepanik, M. (2007). Melatonin and its influence on immune system. Journal of physiology and 
pharmacology, 58(6), 115-124.  
32. Cutando, A., Aneiros-Fernández, J., López-Valverde, A., Arias-Santiago, S., Aneiros-Cachaza, J., & Reiter, R. J. 
(2011). A new perspective in oral health: potential importance and actions of melatonin receptors MT1, MT2, MT3, 
and RZR/ROR in the oral cavity. Archives of oral biology, 56(10), 944-950. doi: 10.1016/j.archoralbio.2011.03.004 
.33. Trivedi, S., & Lal, N. (2017). Antioxidant enzymes in periodontitis. Journal of oral biology and craniofacial 
research, 7(1), 54-57. doi: 10.1016/j.jobcr.2016.08.001 . 
 

 
Acknowledgement: None 
Funding: None  
Conflict of interest : Authors declare no conflict of interest  
Authors’ Contributions:  
Author1- Concept and design, Data collection and analysis,  Review, Approval of the article 
Author2- Concept and design, Data collection and analysis, Writing ,  Review, Approval of the article 
All authors listed have made a substantial, direct, and intellectual contribution to the work, and approved it 
for publication. 
Availability of Data and Material: 
The corresponding author is prompt to supply datasets generated during and/or analyzed during the current 
study on wise request. 

This is an open access article under the CC BY 4.0 license: http://creativecommons.org/licenses/by/4.0/ 

Cite this article: Jan Miran, A. A., Mazin Akram, H. Assessment of the salivary level of superoxide 
dismutase and melatonin in localized periodontitis versus generalized periodontitis. Basrah Journal of 
Surgery, 2023; 29(1):61 -67. doi: 10.33762/bsurg.2023.137986.1040. 

 


