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Abstract

Purpose: To determine adiponectin and leptin expression levels in samples from healthy, dysplastic and cancerous oral lesions andto investigate the potential role of these biomarkers in oral cancer development.Methods: Tissue samples from the archives which were histologically diagnosed as oral squamous cell carcinoma (OSCC) (n=24),oral dysplasia (n=12) and healthy tissue (n=16) were included. The concentration and purity of samples were determined aftertotal RNA extraction. Thereafter, cDNA synthesis was performed. The differences between expression levels were evaluated withqPCR. Expression levels related to OSCC were performed according to normalizing gene ACTB. 2 – δδCTmethod was used forcomparison of expression levels. Student t-test was used to compare the differences in gene expression levels between groups,using 2 – δδCT value for each gene.Results: Adiponectin and leptin expression levels were decreased by 1.09 (p = 0.49) and 10.3 (p = 0.22), respectively, in OSCC group,however differences were not statistically significant. The level of adiponectin expression decreased by 1.65 times (p = 0.62) andleptin expression increased by 3 times (p = 0.30) in the dysplasia group. When OSCC and dysplasia groups were compared, it wasfound that the level of adiponectin expression increased by 1.52 times (p = 0.99) and the level of leptin expression decreased by30.94 times (p = 0.16) in the OSCC group. The samples were re-grouped as increased risk (OSCC+dysplasia) (n=36) and healthy(n=16) and a decrease by 16.5 (p= 0.3) in leptin expression and an increase by 1.14 (p= 0.6) in adiponectin expression was observedin the increased risk group compared to the healthy group.Conclusion: In tissue samples diagnosed as healthy, dysplastic and OSCC, expression levels for leptin and adiponectin have notbeen compared before. The results revealed a decrease in leptin expression and an increase in adiponectin expression in increasedrisk group.
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Introduction

More than 90 per cent of all oral and oropharyngeal cancers arehistologically diagnosed as squamous cell carcinomas (SCC). 1 OralSCCs cause severe damage to the oral and facial anatomical struc-tures before and after treatment. However, most SCC cases are di-agnosed at advanced stages. 2 The 5-year survival rate for oral SCCafter treatment is approximately 50%. 1,2 The delayed detection andrecognition of these lesions by the patient or the dental practitionerand the prolongation of the diagnosis process reduce the survivalrates of the disease. Studies have revealed that 30% of oral SCC

patients had undergone oral cancer screening in the 3 years priorto receiving a diagnosis of oral SCC. 3 Management of advanced-stage tumors includes radical surgery involving neck dissection,radiotherapy, and chemotherapy. The surgical procedures, whichresult in significant loss of tissue from the head and neck area, leadto devastating psychological and sociological effects on patients.Therefore, early detection and diagnosis of oral SCC are essentialto induce overall survival rates and to reduce treatment-relatedcomplications and treatment costs. 3 Molecular diagnosis/geneticstudies have become more and more prominent in the preventionof oral cancer to identify risk groups before the disease presents.
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Tumor growth, invasion and metastasis is a multistep process thatinvolves numerous genes and pathways. The molecular biologyof oral SCC is rather complex. Dysfunction of any of the geneticmechanisms that have an influence on cancer development maycause oral SCC. 4 Therefore, researchers focus on verifying prog-nostic biomarkers that enable early diagnosis in high-risk patientgroups. In genetic studies that using single nucleotide polymor-phism as a biomarker, certain factors related to angiogenesis, im-mune response and thrombosis have been found to be effective inthe development of oral cancer. 3–5 Among these factors, cytokinesand adipokines that regulate inflammation attract considerable at-tention as potential biomarkers for their possible relationship withcancer risk. 4 Adipokines contribute to numerous physiological pro-cesses such as nutrition, appetite, energy balance, insulin, glucoseand lipid metabolism, regulation of blood pressure, vascular remod-eling, coagulation, and inflammation. TNF-alpha, IL-6, resistin,leptin, adiponectin, vaspin, visfatin, and omentin are the most well-known adipokines. 6,7 The relationship of adipokines with obesityand obesity-related diseases have been described clearly. Studieshave been reported that obesity causes several disorders such ashypertension, type II diabetes (DM), cardiovascular diseases, os-teoarthritis, and cancer. Recently, the roles of adipokines as media-tors in different physiological mechanisms such as the immune sys-tem and inflammatory response, and pathological processes such asmalignant tumors, have started to attract more attention. 6 Younget al. have reported that there was an inverse relationship betweenthe levels of leptin, a proinflammatory mediator, and adiponectin,an anti-inflammatory mediator. Additionally, the serum level ofleptin was shown to increase in patients with oral premalignantlesions. 8 Guo et al. have observed a significant decrease in circu-lating adiponectin levels in patients diagnosed with tongue cancercompared to healthy individuals. Furthermore, it has been reportedthat leptin or leptin receptors stimulate cell proliferation and havean influence on cancer development and metastasis. 9 Yapijakis et al.have analyzed DNA samples from tissues of 150 patients diagnosedwith oral SCC and 152 healthy individuals by polymerase chain reac-tion and reported that leptin gene polymorphism increases the riskof oral SCC. 10 These studies suggest that leptin and adiponectinmay be promising candidates as biomarkers that can be useful todetermine the risk of oral cancer. Expression levels for leptin andadiponectin in tissue samples diagnosed as healthy, dysplastic andOSCC has not been compared before. The aim of this study is todetermine adiponectin and leptin expression levels in samples fromhealthy, dysplastic, and cancerous oral lesions and to investigatethe potential role of these biomarkers in oral cancer development.

Methods

Paraffine embedded tissue samples from the archives of Ege Uni-versity, Faculty of Medicine, Department of Pathology which werehistologically diagnosed as oral squamous cell carcinoma (OSCC)(n=24), oral dysplasia (n=12) and healthy tissue (n=16) were in-cluded in this retrospective study. The study protocol was approvedby the Ethics Committee of Ege University (Approval no: 18-5/18).To determine the expression levels of leptin and adiponectin, to-tal RNA extraction was performed using Invitrogen™ PureLink™FFPE total RNA Isolation kit from a total of 52 tissue samples. There-after the concentration and purity of samples were determined withNanodropTM device (Thermo Scientific) by measuring their ab-sorbance at 260/280 nm and 230/260 nm wavelengths. Total RNA’sA260/A280 and A230/A260 absorbance ratio >2.0 and the amountof 10µg/µlwere included in the study. Complementary DNA synthe-sis from isolated RNA was performed using High-Capacity cDNAReverse Transcription kit. The differences between expression lev-els of leptin and adiponectin in tissues was evaluated with qPCR.2X TAQMAN UNIV Master MIX, TaqMan Gene Expression Assays(Hs00226105m1), TaqMan Gene Expression Assays (Hs00174497m1)

and TaqMan Gene Expression Assays were used as control qPCRassay. Leptin and adiponectin expression levels related to OSCC wasperformed according to normalizing gene ACTB. δδCTmethod wasused for comparison of leptin and adiponectin expression levels.An increase in expression level was accepted in case the 2 – δδCTvalue was over 2, and a decrease in expression level was noted incase the 2 – δδCT value was under 1. Additionally, dysplastic andOSCC tissue samples were further analyzed together as ‘increasedrisk’ group and adiponectin and leptin levels were compared withhealthy samples. Student t-test was used to compare the differ-ences in gene expression levels between healthy, dysplastic, andcancerous groups using 2 – δδCT value for each gene (p<0.05).

Results

When compared to the healthy group, adiponectin and leptin ex-pression levels were decreased by 1.09 (p=0.49) and by 10.3 (p=0.22)respectively in the OSCC group, however the differences were notstatistically significant. The level of adiponectin expression de-creased 1.65 times (p=0.62) and leptin expression increased by3 times (p=0.30) in the dysplasia group when compared to thehealthy group. When OSCC and dysplasia groups were compared,it was found that the level of adiponectin expression increased by1.52 times (p=0.99) and the level of leptin expression decreased by30.94 times (p=0.16) in OSCC group Figure 1. The samples werere-grouped as increased risk (OSCC+dysplasia) (n=36) and healthy(n=16) and a decrease by 16.5 (p=0.3) in leptin expression and anincrease by 1.14 (p=0.6) in adiponectin expression was observed inincreased risk group compared to the healthy group.

Discussion

Numerous studies have been conducted to investigate the effects ofadipokines on obesity, metabolic diseases, inflammation, cardio-vascular and malignant comorbidities. Leptin and adiponectin haveantagonistic effects, therefore, in different types of cancer, whilean increase in serum leptin concentration is observed, adiponectinlevel decreases. 6 It has been shown that the increase in the serumleptin level of oral SCC patients causes a decrease in apoptosis rateand accelerates cancer progression. 8 A study has reported a signifi-cant decrease in serum adiponectin levels in patients with tonguecancer compared to healthy individuals. 9 Yapijakis et al. have ana-lyzed DNA samples obtained from tissues of 150 patients diagnosedwith OSCC and 152 healthy individuals using polymerase chainreaction and reported that leptin gene polymorphism increasesthe risk of OSCC. 10 In our study, paraffine embedded tissue sam-ples from the archives of Ege University, Faculty of Medicine, De-partment of Pathology which were histologically diagnosed as oralsquamous cell carcinoma, oral dysplasia and healthy tissue wereincluded. Adiponectin and leptin levels in identified tissue sampleswere determined by gene expression analysis. When compared tothe healthy group, adiponectin and leptin expression levels weredecreased by 1.09 (p=0.49) and 10.3 (p=0.22) respectively, in OSCCgroup, however the differences were not statistically significant.The level of adiponectin expression decreased by 1.65 times (p=0.62)and the leptin expression increased by 3 times (p=0.30) in dysplasiagroup when compared to the healthy group. When OSCC and dyspla-sia groups were compared, it was found that the level of adiponectinexpression increased y 1.52 times (p=0.99) and the level of leptinexpression decreased by 30.94 times (p=0.16) in OSCC group. Whenthe samples were re-grouped as increased risk and healthy groups,a decrease by 16.5 (p=0.3) in leptin expression and an increase by1.14 (p=0.6) in adiponectin expression was observed in increasedrisk group compared to the healthy group. Since expression levelsfor leptin and adiponectin in tissue samples diagnosed as healthy,dysplastic and OSCC has not been compared before, it is not pos-
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Figure 1. Expression of leptin and adiponectin in (A) OSCC, (B) dysplasia and (C) healthy tissue groups.

sible to compare our results with previous studies. The results ofthe present study revealed a significant decrease in leptin expres-sion and an increase in adiponectin expression in samples fromincreased risk group which included dysplasia and OSCC tissue sam-ples. These results conflict with previous studies which reportedan increase in leptin expression and a decrease in adiponectin ex-pression in serum levels of OSCC patients. The difference in thenumber of subjects included may account for this difference. Ad-ditionally, the type of tissue that has been investigated regardingthe expression of leptin and adiponectin may have an influenceon findings from different studies. It may be speculated that thepresence of gene polymorphism, tissue levels and serum levels forthese adipokines may differ depending on the type of sample collec-tion and the method that have been used for analysis. It is knownthat the level of adipokines is closely related to several disorderssuch as obesity, diabetes mellitus etc. There for, it is obligatory toalso consider the characteristics of the studied population wheninterpreting the results. Unfortunately, since this study was con-ducted in a retrospective manner and tissue samples were obtainedfrom the archive, medical information for these patients were notavailable. Therefore, further studies with larger study samples inwhich demographic and medical data of subjects are included areneeded to clarify the roles of leptin and adiponectin in oral cancerdevelopment. Additionally, it may be interesting to compare thelevel of these adipokines in both serum and oral tissue samples inthe same study population.

Conclusion

The mechanisms between adipokines and oral cancer is still notfully understood. The results of the present study revealed a signif-icant decrease in leptin expression and an increase in adiponectinexpression in samples from increased risk group which includeddysplasia and OSCC tissue samples. In contrast, an increase in lep-tin expression and a decrease in adiponectin expression in serumlevels of OSCC patients have been reported in previous studies. Thelimited amount of tissue samples in the present study may accountfor this difference. Therefore, further studies with larger studysamples are needed to clarify the roles of leptin and adiponectin inoral cancer development.
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