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Abstract : 

periodontal disease is a long-term inflammatory condition linked to 

microbes that causes the tooth-supporting structure to deteriorate, periodontitis 

is a common condition among diabetics and has a strong correlate with the 

degree and severity of hyperglycemia. The purpose of this study was to 

compare the amount of the IL-33 and IL-37 in patients both with and without 

diabetes type 2 mellitus who had periodontitis. a cytokine in periodontal 

etiology that has not yet been studied. 

Keywords: (IL-33), (IL-37), periodontitis and T2DM and without T2DM. 

Material & Methods: 

The 85 participats in this case control study were split into three groups, 

Thirty subjects in Group 1 had periodontitis with type 2 diabetes mellitus; 

thirty patients in Group 2 had periodontitis without type 2 diabetes mellitus; 

and twenty-five patients made up the control group.Following the collection 

and centrifugation of saliva, a commercial ELISA kit was used to measure the 

levels of IL-33 and IL-37. Data analysis was done. The groups were compared 

using ANOVA and post-hoc ANOVA with least significant distinction (LSD) 

analysis testing. 

Results: 

 The result of the two groups (Group1: 69.02 ± 6.47 pg/ml, Group2: 60.21 

± 8.39 pg/ml,was elevated compare with the control group's Mean±SD of IL-

33 was considerably lower (46.46 ± 9.33 pg/ml, p<0.05). There was significant 

difference (p<0.05) in the mean comparison of IL-33 levels among the groups 

(p = 0.0001), while IL37 the result of two groups (Group1: 55.55 ± 7.95 

pg/ml, Group2: 56.18 ± 6.70 pg/ml,  the control group's Means of IL-37 was 

considerably was decreas (75.96 ± 6.76 pg/ml , p<0.05). There was significant 

difference (p<0.05) in the mean comparison of IL-37 levels among the groups 

(p = 0.000). 
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Conclusion: 

both periodontal and type 2 diabetes are associated with elevated salivary IL-33 and decreased 

salivary IL-37 levels, respectively. 

INTRODUCTION: 

Periodontitis, a chronic inflammatory disease that causes vulnerable people's periodontium to be 

destroyed (Hajishengallis and Lamont 2012; Papapanou et al. 2018) A chronic inflammatory 

condition linked to microbes, periodontal disease causes the tooth-supporting structure to deteriorate. 

Globally, it is the main factor contributing to tooth loss and mobility (Devi et al. 2024; Mahdi and 

Mahmood 2024).  

Long-term hyperglycemia leads to a number of metabolic dysfunctions in diabetes mellitus, a 

complicated disease. Generally speaking, reduced insulin secretion plus action result in 

hyperglycemia. Diabetes mellitus frequently has a familial history and can develop slowly or subtly 

(DeFronzo et al. 2015; Tan 2020; Mohammed ; Daily and Mohammed 2017). 

Insulin resistance, inflammation, accumulation of advanced glycation end products, and elevated 

oxidative stress are the hallmarks of type 2 diabetes mellitus (T2DM). Increased belly circumference 

and overweight/obesity are typically linked to it (Engin 2017; Wu and Tien 2020). showed that the 

prevalence of type 2 diabetes in individuals with periodontal disorders was roughly twice as high as 

in diabetic participants who were in good periodontal health in the United States (8). On the other 

hand, T2DM is brought on by systemic inflammation-induced tissue resistance to insulin and reduced 

β-cell function (Shoelson, Lee, and Goldfine 2006; King 2008; Abood and Mohammed 2024). 

A recently identified proinflammatory cytokine, interleukin-33 (IL-33) belongs to the IL-1 

superfamily, which also contains IL-1α, IL-1β, and IL-18. When the body mounts an inflammatory 

defense against bacterial infections, periodontal disease develops. When it comes to periodontal 

disease, IL-33 most likely plays three roles: systemic cytokine, chemoattractant, and alarmin. When 

IL-33 is released as an alarmin, it causes necrosis, which kills a number of cells, primarily fibroblasts 

and epithelial cells  (Ballambettu et al. 2019).  

A recent addition to the IL-1 family, interleukin-37 (IL-37) is a major regulator with a wide range 

of anti-inflammatory properties (Palomo et al. 2015). occurring blocker of inflammation and 

immunological response, interleukin-37 (IL37)(Nsaif and Hassan 2023), an element of the IL-1 

family, helps prevent over-activation of these processes and shields tissues from damage caused by 

inflammation in a variety of illnesses (Bai et al. 2020). There is some evidence that IL-35 and IL-37 

have a part in the pathophysiology of periodontitis.  (Mitani et al. 2015; Giacoppo et al. 2017). The 

purpose of this study is to compare the levels of IL-33 and IL-37 in patients who have or do not have 

type 2 diabetes mellitus who have periodontitis. 

Materials and methods:  

• Materials and methods:  

Study group: The online tool EPITOOLS (https:////epitools.ausvet.com.au/case controls) was 

used to determine the sample size, which had a 95% confidence interval and a 5% margin of error. 

The sample size for the control group with no disease was 25, but the sample size in the periodontitis 

group was 50, rounded to 60. Therefore, the enzyme immunoansorbant assay (ELISA) was used to 

measure the salivary interleukins levels of IL33 and IL37 in a total sample size of 85 patients (25 
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control, 30 patients with periodontitis who had type 2 diabetes mellitus, and 30 patients with 

periodontitis patients who did not have type 2 diabetes mellitus).The inquiry was designed as an 

observational case-control study. Around October 2023 and May 2024, study samples were gathered 

from the University of Baghdad's Faculty of Dentistry. 

• Ethical approval: Subjects were recruited from the department of basic sciences at the Teaching 

Hospital of Collage of Dentistry at the University of Baghdad. The Ethics Board of the University of 

Baghdad, College of Dentistry, approved the study protocol and determined that it corresponded to 

the Helsinki and Tokyo standards for human research (Reference number: 864, Project number: 

864823, Date: 23\11\2023 ). 

Saliva collection: Whole, unstimulated saliva samples were taken from both healthy participants 

and suspicious patients (Abd et al. 2023; Mohammed et al. 2024) . A 50 ml Falcon® tube, which is 

sterile and conical, was used to collect the saliva. After 20 seconds of short vortexing, the saliva 

specimens were centrifuged for 15 minutes at 2600 X g rpm  (Ali, Hassan, and Azeez 2019). 

• Interleukin-33(IL-33)  : The salivary IL33 level was determined by an enzyme-linked 

immunosorbent assay (ELISA) kit (Sun long,China, 1852710716 ) . 

• Interleukin-37(IL-37)  : The salivary IL37 level was determined by an enzyme-linked 

immunosorbent assay (ELISA) kit (Sun long,China, 1742157792 ) . 

Statistical Analysis: Microsoft Excel 2019 and the statistical program for social science edition 26 

(SPSS edition-26, Chicago, Illinois, USA) were used to conduct the statistical examination of this 

prospective study. The formulas for categorical data are count, frequency, and percentage. The 

connection between these variables is described using the chi-square test. 

Results: Regarding the age distribution across the control group, periodontal diseases, and 

diabetes type 2 mellitus groups, there were no significant variations in mean ages  (p = 0.001). The 

group used as a control is the the youngest, with a mean age of 32.32 years, following by the 

periodontal group as 48.47 years and the type 2 diabetes mellitus group around 57.17 years (figure 1). 

Figure(1):proportion of mean age among groups 
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The sex distribution among control, periodontitis, and type 2 diabetes mellitus groups is 

demonstrated in figure 2. The result showing a relatively balanced distribution with no significant 

differences among the groups (p = 0.530). Males and females are fairly evenly represented across the 

three groups, with 51.8% males and 48.2% females overall. By using Chi-square analysis the 

statistical analysis revealed non-significant differences in sex distribution between the groups . 

Figure(2);sex distribution among groups. 
 

 
The current study revealed that the mean level of salivary IL33  was significantly higher in  periodontitis 

and type 2 diabetes mellitus than the healthy control group. The concentration of salivary IL37 was 

significantly higher in saliva control group than the periodontitis and type 2 diabetes mellitus group figure 2 . 

Showing significant differences in IL-33 levels among the groups (p = 0.0001). The control group has a mean 

IL-33 level of 46.46 ± 9.33 pg/ml, the periodontitis group has a higher mean of 60.21 ± 8.39 pg/ml, and the 

type 2 diabetes mellitus group has the highest mean IL-33 level at 69.02 ± 6.47 pg/ml. The statistical revealed 

significant differences among groups (P=0.0001). 

 
Figure 3: IL33 pg/ml level comparison among the Control group, periodontitis and type 2 diabetes mellitus. 
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The results of IL-37 levels among groups (control, periodontitis, and type 2 diabetes mellitus) by 

using ANOVA test are shown in figure 4. The control group has a mean IL-37 level of 75.96 ± 6.76 

pg/ml, the periodontitis group has a lower mean of 56.18 ± 6.70 pg/ml, and the type 2 diabetes 

mellitus group has a similar mean of 55.55 ± 7.95 pg/ml. The ANOVA test reveals a significant 

difference among groups,(p= 0.0001). 
 

 
Figure 4: IL37 pg/ml level comparison among the Control group, periodontitis and type 2 diabetes mellitus. 

Discussion: 

The present study comprised a sample size of 85 individuals diagnosed with periodontitis Iraqi 

patients with and without type 2 diabetes mellitus and control distribution of both sexes and age. 

Males and females are fairly evenly represented across the three groups, with (51.8%) males and 

(48.2%) females overall.  This study agree with periodontitis has a documented higher prevalence in 

men (~57%) compared to women (~39%) signifying a possible sex/gender bias in disease 

pathogenesis (Ohno et al. 2012; Tarrad, Abdelkawy, and Shaker 2018). 

Ignorance of dental hygiene, which is typically seen in men, may account for the higher 

percentages of men in the group with developed periodontitis (Casanova, Hughes, and Preshaw 

2014); Furthermore, it has been demonstrated that both innate and adaptive immunity are influenced 

by the hormone mediators of the immune response, such as progesterone, testosterone, and estrogens. 

Progesterone and testosterone generally depress the immune system. However, estrogens also boost 

the immune system, which helps to explain why males are more likely than females  to get infected 

(Hassan et al. 2024). 

While higher male prevalence in the T2DM group was in  Dis agreement with (Pastrana et al. 

2012; Moslem iPetrodi et al. 2020), Researchers discovered that the prevalence of T2DM was higher 

in women than in men across the entire study group. This finding could be explained by the fact that 

women in the present study had higher BMIs than men, which is a significant risk factor for the 

development of T2DM. In the setting of bone metabolism, IL-33 may have osteoclastogenic effects 

and contribute to the development of periodontitis. Nonetheless, a number of studies discovered that 
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in cases of periodontitis, the IL-33/ST2 axis had osteogenic effects and prevented the loss of alveolar 

bone  (Aida et al. 2023). Other studies found that ligature-induced periodontic lesions had greater 

mRNA levels of TNFα, IL-33, IL-1α, IL-1β, and IL-6 than did healthy gingiva. Consequently, IL-33 

might be involved in the development of periodontitis (Aida et al. 2023). 

Additionally, under pathological circumstances like the microbial response, IL33 can be induced 

on myeloid cells like neutrophils and macrophages (Ohno et al. 2012) . 

The periodontal lesions may become infiltrated by these cells. Thus, it's possible that IL-33 is also 

produced by invading myeloid cells in the periodontal infections. Our findings are consistent with 

those of Tarrad et al. (2018), who reported that the CP and CP-DM group had higher levels of IL-33 

in both GCF and saliva than the healthy control group. This suggests that IL33 plays a part in the 

inflammatory response that occurs in periodontitis. Additionally, the data showed that the CP-DM 

group's GCF and saliva had higher amounts of IL-33 than the CP group, indicating that diabetes has a 

negative impact on periodontal disease (Tarrad, Abdelkawy, and Shaker 2018). 

The current investigation found that there was no way to distinguish between a clinically healthy 

periodontium and chronic periodontitis based on IL-33 levels in the patients and healthy controls. 

Different demographics, varying degrees of tissue loss and gingival inflammation, various IL-33 

concentrations, different methods, or varying sample sizes could all be contributing factors to this 

discrepancy. 

It is unclear how IL-37 reduces inflammation. Pro-inflammatory cytokines or their receptors are 

inhibited when IL-37 is released into the extracellular space (Bufler et al. 2002) or go into the 

nucleus, where they cooperate with Smad3 to prevent the transcription of genes.  

Low-grade chronic inflammation with aberrant expression and synthesis of several inflammatory 

mediators, including interleukins and tumor necrosis factor, is a hallmark of diabetes (Wellen and 

Hotamisligil 2005; Dandona et al. 2004). A recently identified members of the interleukin family 

having anti-inflammatory and immune-inhibitory properties is interleukin-37 (IL-37) (Nold et al. 

2010; Banchereau, Pascual, and O'Garra 2012) (Chen et al. 2015). 

It is unknown, therefore, how type 2 diabetes in the elderly and IL-37 expression levels relate to 

one another. Therefore, we carried out the current study to look into the function of IL-37 in older 

people with type 2 diabetes and how it relates to dysbiosis of the gut microbiota. 

. There is a little evidence that IL-37 might play a part in the pathophysiology of type 2 diabetes. 

One important anti-inflammatory cytokine that may help reduce inflammation and resistance to 

insulin brought on by obesity is IL-37 (Ballak et al. 2014). The results of this study concluded that the 

IL33 acts as proinflammatory cytokines in periodontitis and type 2 diabetes mellitus. And the IL37 

acts as an anti inflammatory cytokines in periodontitis and type 2 diabetes mellitus(Maddah and Taha 

2024). 

Conflicts of Interest : 

The writers affirm that they lack competing interests. 

References : 

Abd, Suha Talal, Wasan Lafta Abdulla, Muna Abdulla Saleem, Shaimaa Sabte Mutlak, and Zahraa 

Tariq Hasson. 2023. 'Effect of gender on salivary immunoglobulin and complements in autism 

children', Medical Journal of Babylon, 20: 745-49. 



  

 27 

Abood, Samar A., and Ayser N. Mohammed. 2024. 'Diagnostic Accuracy of GCF IL33 and sST2 For 

Periodontitis Stage I, II, and III', (Humanities, social and applied sciences) Misan Journal of 

Academic Studies, 23: 49_57-49_57. https://misan-jas.com/index.php/ojs/issue/view/31 

Aida, Natsuko, Kazuyoshi Takeda, Susumu Nakae, Hirohisa Saito, Ko Okumura, Toshifumi Azuma, 

and Tatsukuni Ohno. 2023. 'IL-33 deficiency suppresses alveolar bone loss in a ligature-

induced periodontitis model', Biomedical Research, 44: 9-16. 

Ali, Vean Sabah, Heba F. Hassan, and Rasha A. Azeez. 2019. 'Assessment of salivary MMP-1 in 

Iraqi patients with oral lichen planus', Ann Trop Med & Public Health, 22: S221. 

Bai, Junhui, Yukun Li, Meixiang Li, Sijie Tan, and Daichao Wu. 2020. 'IL-37 as a potential 

biotherapeutics of inflammatory diseases', Current Drug Targets, 21: 855-63. 

Ballak, Dov B., Janna A. Van Diepen, Alexander R. Moschen, Henry J. Jansen, Anneke Hijmans, 

Gert-Jan Groenhof, Floris Leenders, Philip Bufler, Mark V. Boekschoten, and Michael 

Müller. 2014. 'IL-37 protects against obesity-induced inflammation and insulin resistance', 

Nature communications, 5: 4711. 

Ballambettu, Sujatha Pai, A. R. Pradeep, Meera Purushottam, and Somdatta Sen. 2019. 'Higher 

interleukin-33 levels in aggressive periodontitis cases', Journal of Indian Society of 

Periodontology, 23: 424. 

Banchereau, Jacques, Virginia Pascual, and Anne O'Garra. 2012. 'From IL-2 to IL-37: the expanding 

spectrum of anti-inflammatory cytokines', Nature immunology, 13: 925-31. 
Bufler, Philip, Tania Azam, Fabia Gamboni-Robertson, Leonid L. Reznikov, Sanjay Kumar, Charles A. 

Dinarello, and Soo-Hyun Kim. 2002. 'A complex of the IL-1 homologue IL-1F7b and IL-18-binding 

protein reduces IL-18 activity', Proceedings of the National Academy of Sciences, 99: 13723-28. 

Casanova, L., F. J. Hughes, and P. M. Preshaw. 2014. 'Diabetes and periodontal disease: a two-way 

relationship', British dental journal, 217: 433-37. 

Chen, Bingni, Kunzhao Huang, Liang Ye, Yanqun Li, Jiawei Zhang, Jinshun Zhang, Xinmin Fan, 

Xiaokai Liu, Li Li, and Jinxia Sun. 2015. 'Interleukin-37 is increased in ankylosing spondylitis 

patients and associated with disease activity', Journal of translational medicine, 13: 1-9. 

Daily, Zina Ali, and Ayser Najah Mohammed. 2017. 'Periodontal Health Status and Assessment of 

Osteocalcin levels in Saliva of Diabetic Patients and Systemically Healthy Persons 

(Comparative study)', Journal of Baghdad College of Dentistry, 29: 89-95. 
Dandona, Paresh, Ahmad Aljada, Ajay Chaudhuri, and Priya Mohanty. 2004. 'Endothelial dysfunction, 

inflammation and diabetes', Reviews in Endocrine and Metabolic Disorders, 5: 189-97. 

DeFronzo, Ralph A., Eleuterio Ferrannini, Paul Zimmet, and George Alberti. 2015. International 

textbook of diabetes mellitus (John Wiley & Sons). 

Devi, Oinam Monica, Shaveta Sood, Jyoti Gupta, and Ashish Jain. 2024. 'Prevalence and Severity of 

Periodontal Disease and its Association with Type-II Diabetes Mellitus and Smoking by 

Using Periodontal Screening and Recording: A Retrospective Study', Indian Journal of 

Community Medicine, 49: 56-63. 

Engin, Atilla. 2017. 'The definition and prevalence of obesity and metabolic syndrome', Obesity and 

lipotoxicity: 1-17. 

Giacoppo, Sabrina, Soundara Rajan Thangavelu, Francesca Diomede, Placido Bramanti, Pio Conti, 

Oriana Trubiani, and Emanuela Mazzon. 2017. 'Anti-inflammatory effects of hypoxia-

preconditioned human periodontal ligament cell secretome in an experimental model of 

multiple sclerosis: a key role of IL-37', The FASEB Journal, 31: 5592. 

Hajishengallis, George, and Richard J. Lamont. 2012. 'Beyond the red complex and into more 

complexity: the polymicrobial synergy and dysbiosis (PSD) model of periodontal disease 

etiology', Molecular oral microbiology, 27: 409-19. 



  

 28 

Hassan, Sandy shabaan, Maha Abdelkawy, Olfat Gamil Shaker, and Nayroz Abdel Fattah Tarrad. 

2024. 'IL-39 and IL-35 gingival crevicular fluid levels in diabetic patients with generalized 

periodontitis', Clinical Oral Investigations, 28: 124. 

King, George L. 2008. 'The role of inflammatory cytokines in diabetes and its complications', Journal 

of Periodontology, 79: 1527-34. 

Maddah, Shaden Husham, and Ghada Ibrahim Taha. 2024. 'Influence of gingivitis in preterm delivery 

on serum biomarkers COX-2 and PGE-2', (Humanities, social and applied sciences) Misan 

Journal of Academic Studies, 23: 125-35. https://misan-jas.com/index.php/ojs/issue/view/27 
Mahdi, Ahmed M., and Maha Sh Mahmood. 2024. 'The Interplay Between Chronic Kidney Disease and 

Periodontal Health: A Comprehensive Review', (Humanities, social and applied sciences) Misan 

Journal of Academic Studies, 23: 136-50. https://misan-jas.com/index.php/ojs/issue/view/31 

Mitani, Akio, Wanda Niedbala, Takeki Fujimura, Makio Mogi, Shin Miyamae, Naoya Higuchi, 

Atsushi Abe, Toshimitsu Hishikawa, Makoto Mizutani, and Yuichi Ishihara. 2015. 'Increased 

expression of interleukin (IL)‐35 and IL‐17, but not IL‐27, in gingival tissues with chronic 

periodontitis', Journal of Periodontology, 86: 301-09. 

Mohammed, Ayat, Raghad Fadhil, Maha Sh Mahmood, and Haider A. Al-Waeli. 2024. 'Diagnostic 

biomarkers for periodontitis (observational case-control study)', Journal of Baghdad College 

of Dentistry, 36: 11-19. 

Mohammed, Ayser Najah. 'Periodontal Health Status and Assessment of Osteocalcin levels in Saliva 

of Diabetic Patients and Systemically Healthy Persons (Comparative study)'. 
Moslem iPetrodi, Anis, Shima Nafarzade, Amrollah Mostafazadeh, Amir Kiakojori, Mohammad Ali Bayani, 

Hemmat Gholinia, and Monireh Golpour. 2020. 'Interleukin 35 levels in saliva of type 2 diabetic 

patients with moderate chronic periodontitis', Caspian Journal of Dental Research, 9: 29-34. 

Nold, Marcel F., Claudia A. Nold-Petry, Jarod A. Zepp, Brent E. Palmer, Philip Bufler, and Charles 

A. Dinarello. 2010. 'IL-37 is a fundamental inhibitor of innate immunity', Nature immunology, 

11: 1014-22. 

Nsaif, Maher Abdulazeez, and Heba Fadhil Hassan. 2023. 'Evaluation of the Salivary levels of TNF-α 

and IL35 in Iraqi patients with Rheumatoid Arthritis', (Humanities, social and applied 

sciences) Misan Journal of Academic Studies, 22: 181-89. https://www.misan-

jas.com/index.php/ojs/issue/view/26 

Ohno, Tatsukuni, Hideaki Morita, Ken Arae, Kenji Matsumoto, and Susumu Nakae. 2012. 

'Interleukin‐33 in allergy', Allergy, 67: 1203-14. 

Palomo, Jennifer, Damien Dietrich, Praxedis Martin, Gaby Palmer, and Cem Gabay. 2015. 'The 

interleukin (IL)-1 cytokine family–Balance between agonists and antagonists in inflammatory 

diseases', Cytokine, 76: 25-37. 
Papapanou, Panos N., Mariano Sanz, Nurcan Buduneli, Thomas Dietrich, Magda Feres, Daniel H. Fine, 

Thomas F. Flemmig, Raul Garcia, William V. Giannobile, and Filippo Graziani. 2018. 'Periodontitis: 

Consensus report of workgroup 2 of the 2017 World Workshop on the Classification of Periodontal 

and Peri‐Implant Diseases and Conditions', Journal of Periodontology, 89: S173-S82. 

Pastrana, Jahaira Lopez, Xiaojin Sha, Anthony Virtue, Jietang Mai, Ramon Cueto, In Ae Lee, Hong 

Wang, and Xiao-feng Yang. 2012. 'Regulatory T cells and atherosclerosis', Journal of clinical 

& experimental cardiology, 2012: 002. 

Shoelson, Steven E., Jongsoon Lee, and Allison B. Goldfine. 2006. 'Inflammation and insulin 

resistance', The Journal of clinical investigation, 116: 1793-801. 

Tan, Meng Hee. 2020. Diabetes Mellitus: Impact on Bone, Dental and Musculoskeletal Health 

(Academic Press). 



  

 29 

Tarrad, Nayroz, Maha Abdelkawy, and Olfat Shaker. 2018. 'Interleukin-33 and Osteoprotegerin 

Levels in Gingival Crevicular Fluid and Saliva in Chronic Periodontitis and Their Correlation 

to Diabetes Mellitus: A Cross-Sectional Study', Periodontics J, 2: 1-9. 

Wellen, Kathryn E., and Gökhan S. Hotamisligil. 2005. 'Inflammation, stress, and diabetes', The 

Journal of clinical investigation, 115: 1111-19. 

Wu, Chen-Ning, and Kai-Jen Tien. 2020. 'The impact of antidiabetic agents on sarcopenia in type 2 

diabetes: a literature review', Journal of diabetes research, 2020: 9368583. 

Conflicts of Interest Statement……………………………………………… 

Manuscript title: Evaluation of salivary IL33 and IL37 in Periodontitis patients  with and 

without type 2 diabetes mellitus 

The authors whose names are listed immediately below certify that they have NO affiliations with 

or involvement in any organization or entity with any financial interest (such as honoraria; 

educational grants; participation in speakers’ bureaus; membership, employment, consultancies, stock 

ownership, or other equity interest; and expert testimony or patent-licensing arrangements), or non-

financial interest (such as personal or professional relationships, affiliations, knowledge or beliefs) in 

the subject matter or materials discussed in this manuscript. 

Author names: 

1. Fadya Basil mejbel 

2. Heba Fadhil Hassan 

Department of basic sciences 

Collage of dentistry 

University of Baghdad 

The authors whose names are listed immediately below report the following details of affiliation 

or involvement in an organization or entity with a financial or non-financial interest in the subject 

matter or materials discussed in this manuscript. Please specify the nature of the conflict on a separate 

sheet of paper if the space below is inadequate. 

Author names: 

Fadya Basil mejbel  

Department of basic sciences 

Collage of dentistry 

University of Baghdad 

Asistant.Prof.Dr.Heba Fadhil Hassan 

Department of basic sciences 

Collage of dentistry 

University of Baghdad 

This statement is signed by all the authors to indicate agreement that the above information is 

true and correct (a photocopy of this form may be used if there are more than 10 authors): 

Author's name  typed)                                    Authors Signature                            Date 
 

Fadya Basil mejbel                                           15-1-2025                 

 

 
Heba Fadhil Hassan                              15-1-2025                                                                             

 

 


