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AbsTtracT

Background: Oral squamous cell carcinoma (0SCC), a prevalent malignancy in the head and neck region, is significantly influenced by its tumour
microenvironment. Cytokines such as Interleukin-1 (IL-1) and Tumor Necrosis Factor (TNF) play critical roles in regulating inflammatory
responses, impacting tumour progression and patient outcomes. Objective: This study aimed to evaluate the levels of TNF and IL-1 in saliva and
their association with OSCGC progression, tumour differentiation, and TNM staging, using salivary biomarkers to provide insights into disease
monitoring. Methods: A case-control study was conducted involving 40 OSCC patients and 40 healthy controls. Salivary cytokine levels were
quantified using enzyme-linked immunosorbent assay (ELISA). The relationship between cytokine levels, tumour differentiation, and TNM staging
was statistically analyzed. Results: TNF and IL-1 levels were significantly elevated in OSCC patients compared to controls (p < 0.05). Higher IL-1
levels were observed in poorly differentiated tumours, while both TNF and IL-1 showed increased levels in advanced TNM stages, correlating with a
more robust inflammatory response as the disease progressed. Conclusion: Salivary levels of TNF and IL-1 are closely associated with 0SCC
progression, tumour differentiation, and staging, highlighting their potential as non-invasive biomarkers for monitoring disease progression and
response to therapy. These findings support the utility of cytokine profiling in saliva for improving diagnostic accuracy, developing targeted
therapies, and enhancing patient management strategies in 0SCC.
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INnTroducTion
Oral squamous cell carcinomas (OSCC) are the most common and its connection to OSCC. This study examined IL-1 and TNF levels
mucosal malignancies in the head and neck region [1]. Projections in the saliva of individuals with OSCC across various tumour sites,

indicate an anticipated increase in 0SCC cases, reaching 856,000 by stages, and histopathological grades (Table 1-5).
2035, ahgpmg with projected glol.)a'l demographm trends [2]. Ttis a Marerials and Method

tumour with squamous characteristics originating from the mucosal
epithelium of the oral cavity [3], constituting 75-90% of malignancies
in this anatomical area [4]. Its impact on morbidity and mortality is
substantial due to the critical role of oral tissues in functions like
swallowing, chewing, speaking, and facial aesthetics [5]. In the
tumour microenvironment, inflammatory and stromal cells are
integral components that impact the initiation, growth, survival,
invasion, and metastasis of OSCC [6]. Cytokines within this
microenvironment play a crucial role in cancer progression,
influencing processes like invasion and metastasis [7]. Particularly,
inflammatory cytokines, notably those released by tumour cells, play
a vital role in shaping the tumour microenvironment [8]. Patients

A case-control study completed from the first of December (2022)
till the first of March (2023). Forty patients (27 female, and 17 male)
and different age ranges (20-31 years) with oral squamous cell
carcinoma and without any systemic diseases were who reserved from
the specialised dental center in the Ba'aquba Diyala governorate, then
classified according to the site of oral squamous cell carcinoma,
histopathological grade, and TNM stage for the patients’ group.
Control group included forty subjects without oral squamous cell
carcinoma. The University of Diyala granted ethical approval; the
study protocol accepted by the ethics committee, and informed consent
obtained by each participant. A single examiner examined each

with oral cancer exhibit elevated levels of pro-inflammatory mediators patient in a uniform setting, utilising a chair light and mirror to
such as IL-6, IL-8, and TNF-ar. TNF-a in the tumor microenvironment examine the oral cavity. The medical history, site of oral squamous
promotes invasion by boosting pro-inflammatory and pro-invasive cell carcinoma, histopathological grade, and TNM stage of the patients
characteristics in OSCC cells and facilitating recruitment and noted. Not agitated Using a ten-minute timer, saliva samples will be
activation of inflammatory cells via paracrine pathways [9]. However, taken by spitting into a test tube in accordance with 17 prior to clinical
the extensive and diverse role of TNF-a in various inflammatory evaluation between 9 and 11 Am. All patients instructed not to smoke
conditions poses a potential complicating factor, especially given its or engage in strenuous physical activity following the saliva collection,
increased levels in prevalent oral disease states [1]. The presence and to have no medication, to be free of acute or chronic illnesses, and to
levels of Interleukin-1 (IL-1) in the saliva of individuals with 0SCC are consume only water one hour prior to collection. The saliva samples
investigated to understand its potential as a biomarker or indicator of ~ centrifuged at 2000-3000 rpm for about twenty minutes. Following
inflammatory processes associated with oral cancer. Monitoring IL-1 this, the samples were all stored at roughly 18-20°C until the time of
in saliva may offer insights into the local inflammatory environment ~ the enzyme-linked immune sorbent assay (ELISA) for  the
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measurement of IL-1 and TNF. A statistical tool for social science used utilised. When comparing two groups, the independent sample T-test
for data description, analysis, and presentation (SPSS version 22, utilised, and when comparing more than two groups, an ANOVA was
Chicago, Tllinois, USA). The quantitative variable mean measured employed. Not the significant P>0.05, Significant P<0.05 are the
using standard error (SE). For the qualitative variable, frequency % levels of significance.

Resulrs

Table 1: Characterisation of Study Subjects and Clinical Features of 0SCC

Groups Total Number Female Male Age Range
Control 40 17 (43%) 23 (57%) (24-76) Years
Patients 40 23 (57%) 17 (43%) (33-90) Years
Site of Oral Squamous Cell Carcinoma Total Number Percentage Age Range
Lip 10 25% (46-87) Years
Border of Tongue 14 35% (33-90) Years
Hard Palate 1 2.5% (49) Years
Soft Palate 3 75% (38-56) Years
Tip of Tongue 3 75% (55-76) Years
Floor of the Mouth 1 25% (83) Years
Retromolar Area 1 2.5% (77) Years
Buccal Mucosa 7 17% (39-80) Years
Histopathological Grade Total Number Percentage Age Range
Well Differentiated 14 35% (33-90) Years
Moderately Differentiated 20 50 % (39-87) Years
Poorly Differentiated 6 15% (38-83) Years
TNM Stage Total Number Percentage Age Range
Stage I 24 60 % (33-90) Years
Stage IT 13 32.5% (38-83) Years
Stage I11 3 75% (63-80) Years

Symbols and Abbreviations: N/A

Note: This table provides a comprehensive overview of the total number of study subjects, distinguishing between control and patient groups, along with detailing the
general characteristics (age and sex), the site of oral squamous cell carcinoma, histopathological grade, and TNM stage for the patient group. Percentages represent the
proportion of individuals within each category relative to the total number of patients.

Table 2: Changes in IL-1 and TNF Levels Between Control and Patients' Groups

Mean =+ Standard Error T-Test
Parameters Control Patients P-Value
IL-1 (pg/ml) 37572+ 16.59 575.12 % 26.42 0.000
TNF (pg/ml) 2618+ 1.50 5471 +237 0.000
*Significant at P < 0.05.

Symbols and abbreviations: IL: Interleukin, TNF: Tumour Necrosis Factor, OSCC: Oral Squamous Cell Carcinoma.

Note: The table shows significant increases in IL-1 and TNF levels in the patients’ group compared to the control group, indicating a strong association with 0SCC.
Statistical significance is marked at P < 0.05.

Table %: Changes in IL-1 and TNF Levels Among Histopathological Grades of 0SCC

Mean =+ Standard Error ANOVA P-Value
Parameters Well Differentiated Moderately Poorly Differentiated ~ Well & Moderately ~ Well & poorly ~ Moderately & poorly
Differentiated
IL-1 (Pg/MI) 534.71 +31.84 534.84 + 38.42 765.28 + 47.14 0.998 0.002 0.001
TNF (Pg/MI) 5250 +3.62 53.11+3.68 63.50 +5.10 0.908 0.117 0.121
*Significant At P < 0.05.

Symbols and abbreviations: IL: Interleukin, TNF: Tumour Necrosis Factor, OSCC: Oral Squamous Cell Carcinoma.

Note: This table demonstrates the changes in IL-1 and TNF levels among OSCC patients classified by histopathological grade. IL-1 levels were significantly higher in
patients with poorly differentiated tumours compared to those with well and moderately differentiated tumours. No significant difference in TNF levels was observed across

the groups.
Table 4: Changes in IL-1 and TNF Levels Among TNM Stages of 0SCC
Mean =+ Standard error ANOVA P-value
Parameters Stage I Stage I1 Stage III Stage I&II  Stage I&III Stage II&III
1L-1 (pg/ml) 486.08 + 34.19 602.00 + 137.88 614.64 + 33.78 0.028 0.034 0.271
TNF (pg/ml) 4859 + 2.63 63.87 + 55.50 69.08 + 4.88 0.002 0.014 0.538
*Significant at P < 0.05.

Symbols and abbreviations: IL: Interleukin, TNF: Tumour Necrosis Factor.

Note: This table outlines significant increases in IL-1 and TNF levels in patients with TNM [T and I11 stages compared o the I stage, indicating a correlation with the
progression of OSCC. No significant difference in IL-1 and TNF levels was observed between stages II and I11.
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Table 7: Changes in IL-1 and TNF Levels Among Sites of 0SCC

Site of 0SCC IL-1 TNF
Mean + SE Mean + SE
Lip 553.90 = 48.50 52.82 +4.70
Border Of Tongue 576.64 + 54.61 56.48 + 4.26
Soft Palate 55833 + 67.97 63.66 + 8.69
Tip Of Tongue 724.00 + 32.88 6276 + 8.78
Buccal Mucosa 582.42 + 61.55 48.13 +£4.95

ANOVA P-Value 0.669 0.477

*Significant at P < 0.05.

ANOVA P-value: IL-1 = 0.669, TNF = 0.477
Symbols and abbreviations: IL: Interleukin, TNF: Tumour Necrosis Factor, OSCC: Oral Squamous Cell Carcinoma.

Note: No significant differences in 1L-1 and TNF levels were found among the five groups representing different sites of 0SCG, indlicating consistent inflammatory response
levels across varied tumour locations.

Discussion Conclusion

Examining of TNF and IL-1 in 0SCC involves studying the roles The role of IL-1 and TNF in patients with oral squamous cell
and levels of these inflammatory mediators in the situation of oral carcinoma (0SCC) is complex. Elevated levels of these cytokines
cancer. Elevated TNF and IL-1 concentrations associated with 0SCC, associated with inflammation and tumour progression. However,
and their investigation helps understand their potential contributions further research is needed to fully understand their specific
to the pathogenesis, progression and microenvironment of 0SCC. we contributions and potential as therapeutic targets in managing 0SCC.

noted a rise in IL-1 and TNF levels in the patient group compared to Data Availability Statement
the control group. Within the patient group, IL-1 levels rose

significantly in those with poorly differentiated tumours compared to Access to the datasets will be granted for academically rigorous,
well, moderately differentiated ones. When considering TNM stages, ~ Peer-reviewed scientific research, subject to approval by the principal
IL-1 and TNF levels were obviously higher in patients with TNM II and investigator. Access request directed to Dr. Mustafa Gheni Taher, with
1T stages compared to stage I. However, no significant differences in a response timeframe of 30'35. Qays. All q?}ta usage will be SUbi?Ct. toa
IL-1 and TNF levels noted among the five groups categorised by the site data use agreement that §pe01f1es conditions of use anq restrictions,
of 0SCC, including the lip. Immunosuppression in cancer patients is including no further sharing of the data am_i strictly using it for the
a well-recognised phenomenon, involving cytokines alterations and agreed purposes. The datase?ts gene?ated during anq analysed for .the
the immune cell balance [10]. Goertzen et al. [11] discovered a current study are not publicly available due to privacy and ethical

restrictions but are available from the corresponding author upon
reasonable request. The shared data will include de-identified
participant information, saliva analysis results, and clinical
evaluation outcomes.

notable elevation in pro-inflammatory cytokines IL-1a, IL-1b, IL-6, IL-
8, and TNFa in saliva samples of OSCG patients. The above elevation
aligns with previous findings by Jou et al., linking similar salivary
biomarkers to the 0SCC tumour stage and illustrating their diagnostic
potential for human oral cancers [12]. A study in Taiwan replicated Acknowledgments
these findings for ILIB and IL8 [13]. Additionally, investigations

within Indian study cohorts identified salivary IL1p, IL6, and ILS as This study did not receive any specific grant from public,
noteworthy biomarkers for 0SCC and OPMD [14-17]. Meanwhile, commercial, or not-for-profit funding agencies. The authors would
studies in the USA highlighted salivary IL6 and IL8 as significant like to express their gratitude to the University of Diyala for granting
biomarkers for tongue OSCC [18] and for monitoring the progression ethical approval and facilitating the research process within their
of oral lichen planus [19]. Elevated levels of IL-1 and TNF in saliva in specialised dental center in the Ba'aquba Diyala governorate. Special
oral squamous cell carcinoma patients, indicating their potential thanks extended to the center staff for their invaluable support and
significance as biomarkers or indicators of inflammatory processes assistance in data collection and patient care throughout the study
within the oral cavity. period.

References

[1] G. Brierly et af, "Tumour necrosis factor alpha (TNF-a) and oral squamous cell carcinoma," Cancers, vol. 15, no. 6, p. 1841, 2023.

[2] K. D. Shield ef a/, "The global incidence of lip, oral cavity, and pharyngeal cancers by subsite in 2012," CA: 2 cancer journal for clinicians, vol. 67, no. 1, pp. 51-64,
2017.

[3] A.C.Chi, B. W. Neville, D. D. Damm, and C. M. Allen, Oral and maxillofacial pathology-E-Book. Saunders, 2015.

[4] A. Abadeh, A. A. Ali, G. Bradley, and M. A. Magalhaes, "Increase in detection of oral cancer and precursor lesions by dentists: evidence from an oral and maxillofacial
pathology service," 7he Journal of the American Dental Association, vol. 150, no. 6, pp. 531-539, 2019.

[5] C.Laliberté et al, "Characterization of oral squamous cell carcinoma associated inflammation: a pilot study," Frontiers in Oral Health, vol. 2, p. 740469, 2021.

[6] S.E. Niklander, "Inflammatory mediators in oral cancer: pathogemc mechanisms and diagnostic potential," Frontiers in Oral Health, vol. 2, p. 642238, 2021.

[7] Z.Wang, "Protein S-nitrosylation and cancer," Cancer letters, vol. 320, no. 2, pp. 123-129, 2012.

[8] H. Monteiro, P. Costa, A. Reis, and A. Stern, "Nitric oxide: protein tyrosine phosphorylation and protein S-nitrosylation in cancer," Biomedical journal, vol. 38, no. 5,
2015.

[9] J.E.Glogauer, C.X. Sun, G. Bradley, and M. A. Magalhaes, "Neutrophils increase oral squamous cell carcinoma invasion through an invadopodia-dependent pathway,"
Cancer immunology research, vol. 3, no. 11, pp. 1218-1226, 2015.

€0262025
155



The Role of Interleukin-1 and Tumor Necrosis Factor in the Progression of Oral Squamous Cell Carcinoma: A Biomarker Analysis

[10] A. Jebreel ef af, "Tnvestigation of interleukin 10, 12 and 18 levels in patients with head and neck cancer," 7he journal of Laryngology & Otology, vol. 121, no. 3, pp.
246-252, 2007.

[11] C. Goertzen et al, "Oral inflammation promotes oral squamous cell carcinoma invasion," Oncotarget, vol. 9, no. 49, p. 29047, 2018.

[12] Y.-]. Jou et al, "S100A8 as potential salivary biomarker of oral squamous cell carcinoma using nanoLC-MS/MS," Clinica chimica acta, vol. 436, pp. 121-129, 2014.

[13] F. O. Gleber-Netto ef af, "Salivary biomarkers for detection of oral squamous cell carcinoma in a Taiwanese population," Clinical Cancer Research, vol. 22, no. 13,
pp- 3340-3347, 2016.

[14] P. Singh, J. K. Verma, and J. K. Singh, "Validation of salivary markers, IL-1[3, IL-8 and Lgals3bp for detection of oral squamous cell carcinoma in an Indian population,”
Scientific reports, vol. 10, no. 1, p. 7365, 2020.

[15] N. Panneer Selvam and J. Sadaksharam, "Salivary interleukin-6 in the detection of oral cancer and precancer," Asia-Pacific Journal of Clinical Oncology, vol. 11, no.
3, pp. 236-241, 2015.

[16] S. R. Punyani and R. S. Sathawane, "Salivary level of interleukin-8 in oral precancer and oral squamous cell carcinoma," Clinical oral investigations, vol. 17, pp. 517-
524, 2013.

[17] K. Rajkumar, G. Nandhini, R. Ramya, P. Rajashree, A. R. Kumar, and S. N. Anandan, "Validation of the diagnostic utility of salivary interleukin 8 in the differentiation
of potentially malignant oral lesions and oral squamous cell carcinoma in a region with high endemicity," Ora/ surgery, oral medicine, oral pathology and oral
radiology, vol. 118, no. 3, pp. 309-319, 2014.

[18] A. Korostoff, L. Reder, R. Masood, and U. K. Sinha, "The role of salivary cytokine biomarkers in tongue cancer invasion and mortality," Ora/ oncology, vol. 47, no. 4,
pp. 282-287, 2011.

[19] N. L. Rhodus, B. Cheng, S. Myers, L. Miller, V. Ho, and F. Ondrey, "The feasibility of monitoring NF-kB associated cytokines: TNF-c, IL-1a, IL-6, and IL-8 in whole
saliva for the malignant transformation of oral lichen planus," Molecular Carcinogenesis: Published in Cooperation with the University of Texas MD Anderson Cancer
Center, vol. 44, no. 2, pp. 77-82, 2005.

Goher |

This is an open-access article distributed under the terms of the Creative Commons Attribution License.

€0262025
156



