
 



 



 الصفحة فهرس البحوث  ت

1 
Impact of Vitamin D3 Deficiency on Liver and Adipose Tissue in Pregnant Mice 

Amenah Salman Mohammed 
1 – 12  

2 

Diagnostic potential of salivary MMP-9 to differentiate between periodontal 

health and disease in smokers and non-smokers 

Tamarah Adil Mohammed Hussein       Omar Husham Ali 

13 – 23  

3 

Salivary IL-10 and TNF-α levels in Dental Caries Detection in Pediatric β-

Thalassemia Major Patients 

Zainab Abduljabbar Athab           Ban Hazem Hassan 

24 – 35  

4 

Compare Robust Wilk’s statistics Based on MM-estimator for the Multivariate 

Multiple Linear Regression 

Abdullah A. Ameen     Thamer Warda Hussein  

36 - 46  

5 
Curvature Inheritance Symmetry of manifolds 

  Attwani -Humam T. S. Al   Mohammed Y. Abass  47 – 58  

6 

The issues of cultural expressions untranslatability from Iraqi Arabic into 

English language  

Ahmed Mohamed Fahid 

59 - 67  

7 

Hematological and biochemical parameters changes associated with Coronavirus 

Disease (COVID-19) for some patients in Missan Province         

Anas, S. Abuali  

68 - 80  

8 

Evaluation of the diagnostic efficacy of salivary malondialdehyde among 

smokers and nonsmokers with periodontal disease: A case-control study 

Maha Sh. Mahmood        Haneen Fahim Abdulqader 

81 - 89  

9 

Mapping the Slopes' Geomorphological Classification Using Geomatics 

Techniques: A Case Study of Zawita, Iraq 

Elaf Amer Majeed Alyasiri              humairi-Mohammed Abbas Jaber Al 

90 - 104  

10 

Enhancement methods of intrusion detection systems using artificial intelligence 

methods (TLBO)Algorithm. 

Mohammed Saeed Hashim Al-Hammash          Haitham Maarouf 

105 - 112  

11 

In Silico Interaction of Select Cardiovascular Drugs with the Developmental 

Signal Pathway Pax3 

Sarah T. Al-Saray  

311 - 124  

12 

 Influence of gingivitis in preterm delivery on serum biomarkers COX-2 and 

PGE-2 

Shaden Husham Maddah        Ghada Ibrahim Taha 

125 - 135  

13 
Detection and Identification of Chlamydia causing Ear infection by PCR. 

Rabab Saleh Al.sajedy         Ghaida'a . J. AL.Ghizzawi  
136 - 143  

14 
Metric areas and results of best periodic points 

Maytham zaki oudah Al Behadili 
144 - 152  

15 

Structural and Optical Properties of Co doped CdS Nanoparticles Synthesised 

by Chemical Method 

Hadeel Salih Mahdi         Jarah -Uday Ali Sabeeh Al 

153 - 157  

16 

The occurrence of Lactobacillus and Candida albicans in patients with thyroid 

disorders 

Maha Adel Mahmood              Riam Hassoun Harbi 

158 - 166  



   

 

17 
An overview of the loquat's (Eriobotrya japonica) active components 

Shahad Basheer Bahedh            Dina Yousif Mohammed 
167 - 173  

18 

Study the mineralogy of Al-Faw soil in southern Iraq and determine swelling 

properties by indirect methods 
Huda.A.Daham                  Haneen.N. Abdalamer 

174 - 183  

19 

The Role of pknF and fbpA as a virulence genes with Interleukin -4 and 6, in the 

Pathogenesis of Tuberculosis 

Samih Riyadh Faisal 

184 - 192  

20 
 لغة الانفعال في النص الشعري التسعيني

203 - 193 أحمد عبد الكريم ياسين العزاوي   

21 
 )دراسة مقارنة( الحماية الدستورية لحقوق الأطفال عديمي الجنسية في التعليم في التشريعات العراقية 

218 - 204 الباحث كامــل خالــد فهــد          هـند علــي محمـــد  

22 
 التنبؤ بالطلب على الخزين باستعمال الشبكات العصبية الاصطناعية مع تطبيق عملي

 لمياء محمد علي حميد           أيمن خليل اسماعيل
219 – 230  

23 
 بعض التقديرات المعلمية واللامعلمية لأنموذج الانحدار الدائري بالمحاكاة 

 رنا صادق نزر    عمر عبد المحسن علي 
231 - 240  

24 
 القتل في القران والسنة )دراسة في الاسباب والاثار والوقاية(

258 - 241 جاسب غازي رشك  

25 
 الطريقة الصوفية البكتاشية دراسة تحليلية

271 - 259 جبار ناصر يوسف  

26 
 السياسات التعليمية في الفكر الإسلامي مدخل لتعزيز البناء الاجتماعي

 272 - 286 حامد هادي بدن 

 دراسة سندية لحديث: )أهل بيتي أمان لأمتي...( وفق المنهج الحديثي عند أهل السنّة 27
 حكمت جارح صبر 

306 -287 

28 
 القياس والافصاح المحاسبي عن الانتاج المرئي وفق معايير المحاسبة الدولية

 307 - 321 رائد حازم جودة           خوله حسين حمدان  

29 
 تطبيق فن الايكيبانا في دروس الإشغال الفنية بقسم التربية الفنية اسس

 322 - 332 سهاد جواد فرج الساكني

30 
 تنبؤ العلاقات العامة بالأزمات عبر تطبيقات الذكاء الاصطناعي

 333 - 353 ليث صبار جابر

31 
 روايات أهل البيت )ع( في مدح وذم أهل الكوفة دراسة تحليلية

 354 - 374 محمد جبار جاسم

32 
 تجليات الصراع الوجودي في لامية اوس بن حجر

 375 - 385 مشتاق طالب منعم 

33 
 ازدواجية الهوية الدينية وفهم الذات في رواية )عازف الغيوم( لعلي بدر أنموذجا

 386 - 392 نور خليل علي 

34 
 )دراسة تحليلية في الوثائق الامريكية(  مشروع الحلف الاسلامي السعودي وموقف الكيان الصهيوني

 393 - 402 سعد مهدي جعفر  



  

 
24 

Salivary IL-10 and TNF-α levels in Dental Caries Detection in 

Pediatric β-Thalassemia Major Patients  

Ban Hazem Hassan1,   Zainab Abduljabbar Athab*2 

1,2Department of Basic Science in oral microbiology, College of 

Dentistry, University of Baghdad, Baghdad, Iraq. 

*Corresponding Authors: Zainab Abduljabbar Aldhaher 

Email: zainab.aldhahir@codental.uobaghdad.edu.iq 
https://orcid.org/0000-0002-8977-8761 

Abstract : 

β-Thalassemia Major, a severe genetic blood disorder, 

necessitates lifelong blood transfusions and can lead to various 

complications, including oxidative stress and dental caries. This 

study aims to evaluate the salivary levels of cytokines Interleukin-

10 (IL-10) and Tumor Necrosis Factor-alpha (TNF-α) in pediatric β-

thalassemia Major patients and their association with dental caries. 

With 80 participants aged 8-12, split equally between patients and 

healthy controls, it found significantly higher cytokine levels in 

patients, indicating an altered immune response. Despite higher 

dental caries severity in patients, no significant correlation with 

cytokine levels was noted. The findings underscore the necessity for 

specialized dental care for β-thalassemia Major patients due to their 

increased risk of dental caries, highlighting the potential impact of 

their condition on oral health. 

Keywords: β-Thalassemia Major, Dental Caries, Salivary 

Cytokines, Interleukin-10, Tumor Necrosis Factor-alpha, Pediatric 

Dentistry.  

Introduction: 

Thalassemia is a genetic disorder that involves abnormal 

hemoglobin formation. Based upon the affected globin chain, 

thalassemia may be classified into α- or β-thalassemia that are then 

divided into further subcategories. Alpha thalassemia occurs when 

one or more of the four alpha globin genes are either abnormal or 

not present in an individual. Beta thalassemia occurs when one or 

both Beta globin genes are either abnormal or are absent (Helmi et 

al.,2017). 

In most of the cases, mutations in the alpha or beta globin 

genes result in the development of thalassemia in the patient. Some 

of these gene mutations (heterozygous gene) result in mild versions 

of thalassemia that may even go unnoticed and only cause mild 

anemia and iron deficiency problems (Farashi et al.,2018), while 

others (homozygous gene) result in extremely severe forms of 

thalassemia. β-thalassemia major is one of the most common 

inherited blood diseases caused by a defect in the gene, which is 

responsible for making the mature hemoglobin (Sirivadhanakul et 

al., 2019). 
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Beta-thalassemia (β-thalassemia) major patients are severely anemic and require life-long blood 

transfusions for survival. The iron overload can cause oxidative damage and pro-inflammation and 

therefore, hasten mortality. Thus, regular monitoring of the oxidative stress and pro-inflammation 

status may be useful in these patients (Wlaschek et al., 2019). Frequent blood transfusion to 

compensate for anemia increases their excess load and consequently leads to oxidative stress through 

free radical production (Araujo et al., 2020). Saliva can be the first defensive line against oxidative 

stress created by free radicals (AlAnazi  et al., 2018; Kazhaal et al., 2020). 

Enhanced susceptibility to infections in β-thalassemia patients is associated with the interplay of 

several complex biological processes. β-thalassemia-related abnormalities of the innate immune 

system include decreased levels of complement, properdin, and lysozyme, reduced absorption and 

phagocytic ability of polymorphonuclear neutrophils, disturbed chemotaxis, and altered intracellular 

metabolism processes. Immunological abnormalities observed in patients with thalassemia can be 

caused by both the disease itself as well as therapies (Kazem et al., 2023). 

Several pro- and anti-inflammatory cytokines are produced in response to bacterial components 

which modulate immune homeostasis, resulting in potentially protective inflammatory responses 

(Kareem et al., 2023). 

Tumor necrosis factor alpha (TNF-α) plays a pivotal function in various immune and 

inflammatory processes, including cellular activation, proliferation and survival, as well as cell death 

by necrosis and apoptosis. TNF-α cellular source depends on the nature of the stimulus (Croft et al., 

2017). 

Interleukin 10 (IL-10) has been studied in human melioidosis as a potent anti-inflammatory 

cytokine to counter-balance enhancement of immune functions (Kessler et al., 2017). 

Regarding oral health, the occurrence of dental caries in thalassemic patients may be attributed to 

several factors like improper diet, presence of malocclusion, lack of adequate knowledge regarding 

oral and dental health, reduction in the salivary concentration of urea, as well as levels of salivary 

immunoglobulin A (IgA) (Nabi et al., 2022). 

Marital and methods: 

2.1 Study Design and Participants:  

This case-control study was conducted at a thalassemia center in Missan, Iraq, between 

December 2022 and March 2023. The study involved 80 children aged between 8 and 12 years, 

divided into two groups: 40 children with β-thalassemia Major (Patient group) and 40 healthy 

controls. Ethical approval was obtained from the scientific committee at the Basic Science 

Department/College of Dentistry/University of Baghdad (Project No. 674822). 

2.2 Inclusion and Exclusion Criteria: 

The patient group consisted of children previously diagnosed with β-thalassemia Major. 

Participants in both groups were cooperative and had no systemic diseases influencing dental health. 

Children with a history of systemic diseases like diabetes, uncooperative children, and those whose 

parents refused participation were excluded. 

2.3 Saliva Collection:  

Saliva samples were collected in the morning between 9-11 AM using passive drooling into 

collection tubes, as per the University of South California School of Dentistry Guidelines. The 

procedure emphasized participant relaxation and required oral rinsing with sterilized water before 

collection (Navazesh et al., 2008). Samples contaminated with blood were discarded. Collected 

samples were centrifuged at 3000 rpm for 10 minutes, and the supernatant was stored at -20˚C for 

analysis. 
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2.4 Cytokine Analysis:  

Salivary levels of IL-10 and TNF-α were determined using commercially available ELISA kits. 

The analysis was conducted following the manufacturer's instructions, ensuring accuracy and 

reliability of the results. 

2.5 Dental Caries Assessment:  

Dental caries severity was evaluated in both groups. The dmfs index (decayed, missing, and 

filled surfaces in primary teeth) was used to assess the presence and extent of dental caries. 

2-6 Ethical Considerations: 

Informed consent was obtained from all participants' parents after providing them with detailed 

information sheets. All procedures were conducted in accordance with ethical standards and 

guidelines to ensure participant safety and data confidentiality. 

2-7 Statistical Analysis:  

In this investigation, SPSS version 26, and Microsoft Excel 2010 were employed. The present 

study's data was carefully examined to evaluate the difference between groups using normality tests 

to determine if it was parametric or non-parametric. As a result, appropriate statistical tests were 

employed Chi-Square test, T. test and Person correlation. 

3. Results and Discussion: 

3.1 Demographic characteristic:  

The current study included 80 children aged between 8 and 12 years, divided into two groups. 

The patient group comprised 40 children previously diagnosed with β-thalassemia major syndrome; 

the mean age was 10.614±1.687 years, all of whom were dependent on blood transfusions. The 

control group consisted of the remaining 40 children, and the mean age was 10.659±1.670 years. The 

result showed a statistically non-significant difference between males and females. Furthermore, there 

is no significant difference in age for both groups. As recorded in Table 1  

Table 1: Descriptive and statistical test of gender and age among groups. 

 
Groups 

p-value 
C P 

Gender 

(Chi square=0.000) 

Male 
N 21 21 

1.000 NS 
% 47.73 47.73 

Female 
N 23 23 

% 52.27 52.27 

Age 

 

(T test=0.127) 

mean 10.659 10.614 

0.899 NS 
±SD 1.670 1.687 

 

Table 2 and Figure 1 illustrated the grades of disease severity in primary teeth for both the 

patient and control groups. For the (d1, d2) division, the mean value was lower in the patient group 

than in the control group, with a statistically significant difference between the two groups (P < 0.05). 

However, in the (d3, d4) division, the mean value was higher for the patient group compared to their 

controls, and this difference was also significant (P < 0.05). 
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Table 2: Descriptive and statistical test of caries severity of primary dentition (d1-4). 

Groups d1 d2 d3 d4 

C 

Min. 0.000 0.000 .000 0.000 

Max

. 
2.000 4.000 3.000 0.000 

Mea

n 
0.171 1.257 0.943 0.000 

±SD 0.453 1.039 1.027 0.000 

±SE 0.077 0.176 0.174 0.000 

P 

Min. 0.000 0.000 0.000 0.000 

Max

. 
0.000 2.000 10.000 30.000 

Mea

n 
0.000 0.333 3.103 7.462 

±SD 0.000 0.662 2.614 5.844 

±SE 0.000 0.106 0.419 0.936 

T test 2.240 4.504 4.766 7.974 

P value 0.032 0.000 0.000 0.000 

 

 
Figure 1: mean value of caries severity of primary dentition (d1-4). 
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Table 3 and Figure 2 illustrations the statistical analysis of salivary Interleukin-10 (IL-10) levels 

between the patient and control groups. The results revealed that the mean value of salivary IL-10 

was higher in the patient group compared to the control subjects, with a statistically significant 

difference between the two groups (P < 0.05). 

Table 3: Descriptive and statistical test of IL-10 pg/ml among groups. 

Statistics 
Groups 

C P 

Minimum 10.643 27.071 

Maximum 384.929 1031.357 

Mean 106.089 282.652 

±SD 41.176 100.104 

±SE 12.835 37.110 

T test 4.170 

P value 0.000 Sig. 

 

 
Figure 2: mean value of salivary Interlukin-10 (IL-10) pg/ml 

  

The statistical analysis of salivary TNF-α levels for both the patient and control groups 

demonstrates in Table 4 and Figure 3. The data indicates that the mean salivary TNF-α level was 

elevated in the patient group compared to the controls, and this difference was statistically significant 

(P < 0.05). 
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Table 4: Descriptive and statistical test of TNF-α pg/ml among groups. 

Statistics 
Groups 

C P 

Minimum 1.200 5.200 

Maximum 26.000 29.600 

Mean 11.060 17.808 

±SD 5.805 5.324 

±SE 0.918 0.768 

T test 5.682 

P value 0.000 Sig. 
 

 

 
Figure 3: mean value of salivary TNF-α pg/ml 

 

Table 5 displays the correlation coefficients of biomarkers with the dental caries experience in 

primary dentition (dmfs) among patients and control groups. The correlation of IL-10 and TNFα the 

result recorded a non-significant correlation with all dmfs index in both groups. 
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Table 5: Correlation between caries experience, its severity of primary teeth and biomarkers 

Groups 
IL10 TNFa 

r p r p 

C 

d1 -0.014 0.935 -0.104 0.552 

d2 -0.033 0.851 -0.070 0.690 

d3 0.244 0.158 0.030 0.863 

d4     

ds 0.128 0.465 -0.054 0.759 

ms 0.017 0.920 -0.119 0.483 

fs 0.026 0.882 -0.159 0.361 

dmfs 0.175 0.301 -0.094 0.581 

P 

d1     

d2 0.164 0.317 -0.086 0.603 

d3 0.283 0.081 -0.016 0.923 

d4 -0.135 0.413 0.033 0.840 

ds 0.010 0.950 0.016 0.921 

ms 0.118 0.440 -0.043 0.777 

fs     

dmfs 0.016 0.918 0.052 0.737 

 

     The correlation between IL-10 and TNFα was positive significant in control group. In contrast, 

there was a non-significant negative correlation between IL-10 and TNFα within the patient group, as 

recorded in Table 6. 

Table 6: Correlation between biomarkers among groups. 

Groups 
TNFa 

r p value 

C IL10 0.520 0.001 

P IL10 -0.028 0.852 
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The prevalence of dental caries in paediatric patients with β-thalassemia major is a significant 

concern due to their compromised immune system and increased susceptibility to infections. The 

potential of salivary biomarkers, particularly anti-inflammatory and pro-inflammatory cytokines, in 

detecting dental caries in these patients has garnered attention in recent research (Hattab et al., 2021). 

This study aims to explore the potential of salivary IL-10 and TNF-α levels as diagnostic indicators 

for dental caries in pediatric β-thalassemia major patients. Thalassemias, particularly β-thalassemia, 

are prevalent in various regions, including Mediterranean countries, South-East Asia, Africa, the 

Middle East, and the Indian subcontinent. The estimated global prevalence of thalassemia is about 1.4 

per 100,000 individuals, with varying rates in different countries. For instance, the prevalence of 

thalassemia in Iraq was reported to be 37.1% of the population, which is notably higher than in other 

regions. This higher prevalence in Iraq may be attributed to factors such as a high rate of 

consanguineous marriages, a lack of effective prevention programmes, and poor legislation 

(Harteveld et al., 2010; Kadhim et al., 2017). Research has shown that paediatric patients with β-

thalassemia major are at a higher risk of dental caries, and the exploration of salivary biomarkers, 

including IL-10 and TNF-α, holds promise for early detection and monitoring of caries in this 

vulnerable opulation (Aziz et al., 2022). Studies have indicated altered levels of inhibitory cytokines, 

such as IL-10, in patients with thalassemia major and gingival inflammation, suggesting a potential 

link between these cytokines and oral health conditions (Akcalı et al., 2019). Additionally, elevated 

levels of TNF-α have been found in the saliva of children with dental caries, further emphasizing the 

potential of TNF-α as a biomarker for caries detection (Spinei et al., 2023).  

Regarding the severity of dental caries in primary dentition, the results of this study showed that 

the mean value of d1 and d2 was lower among the thalassemic group than their controls. In contrast, 

d3 and d4 were higher among the thalassemic group than their controls. 

The β-thalassemia children's high caries experience might be ascribed to a lack of desire, poor 

oral care, and a misalignment of the teeth (Almaas  and Diab,2020) Meanwhile, the chronicity of β-

thalassemia syndrome makes the parents worried about the child's chief, life-threatening immanent 

disease and neglect basic oral care (Singh et al., 2013). They give less consideration to oral diseases, 

and they seek dental care just when their children have pain (Hayat et al., 2022). 

Studies by Alwaheb et al. (2018) suggested that the increase in severity of dental caries among β-

thalassemias could be correlated to the higher counts of mutans streptococci in comparison to healthy 

controls. 

According to the findings of the present study, the level of salivary interleukin-10 (IL-10) was 

higher in the β-thalassemia patient group compared to the control group within dental caries. IL-10, 

primarily recognised for its anti-inflammatory properties, plays a critical role in curbing pro-

inflammatory cytokines and thwarting T cell, macrophage, and monocyte activation (Francisco et al., 

2010). On the other hand, β-thalassemia invariably results in chronic inflammation, which might 

elicit a compensatory surge in anti-inflammatory molecules. Regular blood transfusions in β-

thalassemia could augment antigenic stimulation, further fueling the inflammatory cascade and 

possibly the production of IL-10 (Samba Mondonga, 2019). Furthermore, the exact cytokine profile 

can be heterogeneous across patients, with variations in IL-10 and TNF-α, among others. The result 

of the current study is in agreement with Weatherall (2010), who emphasized the chronic 

inflammatory state in β-thalassemia and its potential repercussions on multiple body systems, 

including the oral cavity. The inflammation, coupled with the potential immunosuppressive effects of 

elevated IL-10, might predispose these patients to dental caries. Furthermore, frequent blood 

transfusions in β-thalassemia could induce antigenic stimulation, potentially affecting the oral 

immune environment. The exact relationship between cytokine levels, especially IL-10, and clinical 

manifestations in β-thalassemia remains a topic of active research (Gharagozloo et al., 2009). 
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The data in the present study indicates that the mean salivary TNF-α level in dental caries 

increased significantly in the patient in the β-thalassemia group compared to the control without the 

β-thalassemia group within dental caries. This may be due to the interaction between systemic 

infections, blood disorders, and oral infections. Further, high TNF-α concentrations have been 

documented among thalassemia patients in several studies. The authors assigned this rise to 

macrophage activation by iron overload, the antigenic stimulation promoted by chronic transfusion 

therapy, and accelerated erythropoiesis (Gharagozloo et al., 2009). Tselepis et al. (2010) disclosed a 

significant increase in TNF-α levels in the thalassemia patient group compared with the controls 

being higher in patients, a finding that came in accordance with current results in this regard. On the 

contrary, Hahalis et al. (2011) reported a non-significant difference in serum TNF-α level between 

their studied thalassemia adults and healthy controls.  

According to Weatherall (2010), who reported that β-thalassemia major is characterised by 

reduced or absent beta-globin chain synthesis, leading to chronic hemolysis, This continuous 

destruction of red blood cells and subsequent iron overload result in a persistent state of 

inflammation. Actually, chronic inflammation, combined with potential alterations in the oral 

environment due to β-thalassemia (such as changes in salivary pH, composition, or flow rate), could 

lead to an imbalance in the oral microbiome. An altered microbiome might favour the proliferation of 

cariogenic bacteria, which, when they metabolise dietary sugars, produce acids that can erode tooth 

enamel, leading to caries. The host immune response to this bacterial challenge might involve the 

upregulation of inflammatory cytokines (Baker and Edlund,2019). According to Fibach and 

Rachmilewitz, (2008), β-thalassemia patients often undergo frequent blood transfusions, leading to 

iron overload. Excess iron can catalyse the generation of reactive oxygen species (ROS), inducing 

oxidative stress. Oxidative stress can further stimulate the production and release of pro-inflammatory 

cytokines.  

Borgna-Pignatti and Gamberini (2011) suggested that β-thalassemia patients may have a 

dysregulated immune system with altered cytokine profiles. Elevated TNF-α levels could be a 

reflection of this immune dysregulation, which might also play a role in their increased susceptibility 

to dental caries (Leme et al., 2022).  

Gorr (2009) reported that TNF-α can influence the integrity of the oral mucosal barrier, making 

the oral environment more susceptible to bacterial colonisation and subsequent dental caries. 

Regarding IL-10 and TNFα the result recorded a non-significant correlation with all dmfs index 

in both groups. This may be explained by that IL-10 might modulate oral inflammation, but its levels 

might not directly correlate with the extent or severity of dental caries, at least when measured 

systemically in saliva. IL-10 plays a crucial role in downregulating pro-inflammatory responses, 

thereby limiting host immune responses to pathogens. This means that IL-10 might play a role in 

limiting the inflammatory response to cariogenic bacteria, potentially preventing excessive tissue 

damage (Schülke, 2018).  

On the other hand, TNFα can promote the inflammatory response to bacterial invasion, elevated 

levels of TNFα could exacerbate tissue damage in response to cariogenic bacteria (Graves, 2008). The 

absence of a correlation between TNFα and the dmfs index suggests that the progression and severity 

of dental caries might involve a myriad of factors, and the systemic levels of TNFα in saliva might 

not directly reflect caries status. Actually, the dental caries susceptibility index (dmfs) serves as a 

measure of oral health, reflecting the presence of decay, missing teeth due to decay, and filled 

surfaces in primary teeth. 

4. Conclusion  : 

The present study concluded that pediatric patients with β-thalassemia Major exhibit markedly 

elevated levels of salivary cytokines Interleukin-10 (IL-10) and Tumor Necrosis Factor-alpha (TNF-
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α), a notable deviation from the levels observed in healthy controls. This elevation suggests a critical 

indicator of the altered immunological state inherent in β-thalassemia Major, likely influenced by 

chronic inflammation, iron overload due to frequent blood transfusions, and oxidative stress. 

Additionally, the study reveals a higher severity of dental caries in the β-thalassemia patient group, 

this suggesting that the immune dysregulation and inflammatory response in these patients may 

contribute to their increased susceptibility to dental caries. 
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