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ABSTRACT 

 

Aim:  

The aim of our study is to determine the relationship of certain trace elements and heavy metals with lip 

and oral cavity cancer. 

 

Materials And Methods:   

Blood counts of 21 individuals with lip and oral cavity cancer were compared with those in the control 

group consisting of 30 volunteer and healthy subjects. Levels of trace elements and heavy metals in the serum 

(Cu, Mn, Mg, Fe, Zn, Co, Pb, Cd) were determined using Atomic Absorption Spectrophotometer method at 

YUU Central Research Laboratory (Spectrometer: Thermo Scientific C103500100, China). 

 

Findings: 

 In this study, the descriptive statistics and comparison results for Cu, Mn, Mg, Fe, Zn, Co, Pb, Cd were 

found to be statistically significant (p <0.05). According to these results, Zn, Fe, Mn, Mg and Cu levels which 

are necessary trace elements for human body were found to be significantly lower in patients than healthy 

control groups. Cd, Co and Pb levels which are harmful and toxic to human body were found to be significantly 

higher in patients than healthy control groups (p <0.05). 

 

Results: 
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Based on these findings of this first and new study in the literature, it was concluded that, trace elements 

and heavy metals (Cu, Mn, Mg, Fe, Zn, Co, Pb and Cd) in the lip and oral cavity may affect the etiopathogenesis 

of the disease.  

Keywords: Lip and Oral Cavity Cancer, Blood, Serum, Trace Element, Heavy Metal 

 

1. INTRODUCTION  

 

Cancer is simply defined as the uncontrolled proliferation of cells. The growth of cancer cells is 

unlimited. These cells secrete toxic and proteolytic enzymes by dissolving the healthy cells of tissues to make 

room for themselves and enlarge the area they cover [1]. One of the main factors that make cancer important is 

that it ranks first in the death ranking according to World Health Organization (2015) data [2].  

Head and neck cancers constitute 5-8% of all malignancies, and 25-35% of these cancers are the most 

common type of cancers after laryngeal cancers [3]. In the sixth order, in the oral cavity, squamous cell 

carcinoma in the oral cavity is the eighth in terms of death rankings[4]. 

Very few trace elements, which are sufficient for the body, [constitute less than 0.02% of the total body 

weight [5].The daily amount of trace elements required for the body is between 15-80  µg. The removal of trace 

elements under these amounts creates toxic effects, while overtake leads to various metabolic problems [6]. 

Despite these small proportions, trace elements have variety of important biological functions. Among these 

tasks are their functioning as antioxidants, cofactors for some enzymes, being a stabilizer for cell membranes, 

assisting for hormone activites, participation in anabolism activities, incorporation of metalloenzymes and 

metalloproteins into structural components, being protective against minerals that are toxic to metabolism, 

transportation of some substances in the circulatory system. Taking part in tasks, repairing wounds and damages, 

and accelerating learning. In addition to this, they are involved in the transmission of small electrical stimuli to 

the tissues of the heart, which enables the functioning of the heart muscle, the realization of brain functions, and 

the adjustment of the water pressure of the cells [6,7]. 

People are constantly exposed to a large number of toxic elements that are dispersed in nature. Lead, 

cadmium, cobalt, toxic trace elements, show toxic effects for people even at a low level [5,8]. Heavy metals are 

divided into two categories as vital and non-vital according to their degree of participation in biological 

activities. The vital heavy metals must be present in the organism at a certain level due to their inclusion in 
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biological reactions; so they should be taken regularly with nutrients. Non-vital heavy metals can cause serious 

health problems even in very low concentrations. Whether a heavy metal is vital or not depends on the organism 

[9].  

 

In this study, Cu, Mn, Mg, Fe, Zn, Co, Pb and Cd levels of lip and oral cavity cancer patients were 

examined. Trace and heavy metal levels determined in the blood serums of the patients were compared with 

healthy individuals.The aim of our study is to determine the relationship of certain trace elements and heavy 

metals with lip and oral cavity cancer. 

 

2. MATERIAL AND METHOD 

In this study, a total of 21 lip and oral cavity cancer patients, aged 18-65 years, diagnosed and followed 

in the Department of Otorhinolaryngology, Faculty of Medicine, Yüzüncü Yıl University and 

Otorhinolaryngology Clinic of Bağcılar Training and Research Hospital of the University of Health Sciences 

were studied by taking blood samples between June 2017 and January 2018. Before the blood samples were 

collected, the approval of the Local Ethics Committee of Clinical and Laboratory Researches of Van Training 

and Research Regional Hospital were taken in this study. In addition, in order to compare the blood results 

obtained from individuals with lip and oral cavity cancer, 30 volunteers and healthy individuals between the ages 

of 18-65 were used as a control group.    

 In this study, 4cc blood biochemistry tube was taken from the individuals, who had lip and oral cavity 

cancer and healthy control groups. The blood samples were centrifuged for 5 minutes at 4000 rpm in Nüve NF 

800 brand centrifuge instrument. Serums were kept at -20°C until the day they were treated. Once the target 

number was reached, all samples were carefully brought to room temperature (15-18 oC) before mixing. The 

levels of trace elements and heavy metals (Cu, Mn, Mg, Fe, Zn, Co, Pb and Cd) in serum were determined by 

Atomic Absorption Spectrophotometer method in the Yuzuncu Yıl Universty Center Research Laboratory 

(Spectrometer: Thermo Scientific C103500100, China).   

 

2.1. Statistical Analysis 

Descriptive statistics for the features under consideration were expressed as Mean and Standard 

Deviation. T-Test was used in the cases where normal distribution condition was provided in paired group 

comparisons, and Mann-Whitney U test statistic was used in cases where normal distribution condition was not 
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provided. The statistical significance level was measured as 0.05 and the SPSS statistical package program was 

used for the measurements.  

 

3. FINDINGS 

Table I. Patient and healthy control group trace element levels. 

Descriptive statistics and comparison results for Cu, Mn, Mg, Fe, Zn, Co, Pb, Cd are given in Table I. 

When Table I was observed, the difference between the mean levels of the patient and control groups was found 

to be statistically significant (p <0.05). 

A trace element (Cu) level is shown in Table I. The concentration of Cu element was found to be 2.3498 

± 0.3342 in healthy control group and 0.7138 ± 0.1765 in lip and oral cavity cancer patients. The statistical 

significance between the two groups was found as p <0.05. 

The level of Mn from trace elements is shown in Table I. The concentration level of Mn was 0.1282 ± 

0.0096 in the healthy control group and 0.0338 ± 0.0119 in the patients with lip and oral cavity cancer. The 

statistical significance between the two groups was p <0.05. 

The Mg level of trace elements is shown in Table I. The concentration level of Mg element was 39.8100 

± 1.6171 in healthy control group and 25.2958 ± 1.2402 in patients with lip and oral cavity cancer. The statistical 

significance between the two groups was p <0.05. 

The level of Fe, which is also a trace element, is shown in Table I. The concentration level of Fe was 

4.8962 ± 0.1835 in the healthy control group and 1.2473 ± 0.5809 in the patients with lip and oral cavity cancer. 

The statistical significance between the two groups was p <0.05. 

A trace element and a very strong antioxidant element Zn are shown in Table I. The concentration level 

of Zn was 2.5628 ± 0.2408 in the healthy control group and 0.7828 ± 0.2938 in the patients with lip and oral 

cavity cancer. The statistical significance between the two groups was p <0.05. 

The level of Co, which is a heavy metal, is shown in Table I. The concentration of Co element was 

0.0174 ± 0.0043 in healthy control group and 0.0759 ± 0.0244 in patients with lip and oral cavity cancer. The 

statistical significance between the two groups was p <0.05. 

The level of Pb from heavy metals having toxic effects which are dangerous for human health is shown 

in Table I. The concentration level of Pb was 0.0641 ± 0.0139 in healthy control group and 0.2227 ± 0.0955 in 

lip and oral cavity cancer patients. The statistical significance between the two groups was p <0.05. 
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A heavy metal Cd level is shown in Table I. The concentration level of Cd was 0.0488 ± 0.0167 in 

healthy control group and 0.3132 ± 0.1619 in patients with lip and oral cavity cancer. The statistical significance 

between the two groups was p <0.05. 

 

4. CONCLUSION & DISCUSSION 

 

The aim of this study was to measure some levels of trace and heavy metals in patients with cancer of 

the lips and oral cavity and to correlate with the degree of the disease. 

Lip and oral cavity cancers are biochemically important and there are limited number of clinical and 

laboratory studies to explain the pathophysiology of these cancers and to present new information in the 

treatment. Therefore, we aimed to contribute to the literatüre by explaining the biochemical pathogenesis of lip 

and oral cavity cancer by examining some trace element and heavy metal (Zn, Fe, Mn, Mg, Cu, Cd, Co and Pb) 

levels in serum blood samples taken from patients who were admitted to the ENT service with a diagnosis of lip 

and oral cavity cancer. 

In a study on laryngeal cancer, high levels of nickel, arsenic and copper have been reported in patients' 

sera before treatment [10]. In a study on bladder cancer patients, it was reported that serum Cu, Pb and Fe levels 

were significantly higher than healthy control groups [11]. In another study on colon cancer patients, Cu level 

was found to be significantly higher than healthy control group [12]. In another study, it was reported that Cu 

level in the blood of lung cancer patients was lower than the healthy control group [13]. In the study conducted 

by Bilici et al. Related with ovarian cancer, it was reported that Cu levels in the preoperative blood of the 

patients were higher compared to the control group after the operation, but not statistically significant [14]. In 

another study on preterm birth and premature infants, no significant difference was found in terms of Cu levels 

between postpartum mother blood serum and umbilical cord blood sera and placenta tissue samples and healthy 

pregnancies [15]. In a study conducted on Peyronie patients, it was found that the Cu levels in the blood serum 

of the patients were significantly lower than the healthy control groups [16]. In another study on patients with 

burst fractures, the Cu levels in blood serum of the patients were significantly lower than healthy control groups 

[17]. In a study on breast cancer, it was reported that the Cu and Mg levels in the blood of patients before and 

after radiotherapy were significantly different compared to the healthy control group [18]. In two different 

studies on breast cancer, it was reported that the Cu levels in the patients' blood were higher than the healthy 

control groups [19]. In this study on lip and oral cavity cancers, the difference between the mean levels of Cu 
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and control group was statistically significant (p <0.05). In our study, it was found that the Cu level in the blood 

of patients with lip and oral cavity cancer was significantly lower than the healthy control group (Table I). The 

concentration of Cu element was 2.3498 ± 0.3342 in healthy control group and 0.7138 ± 0.1765 in lip and oral 

cavity cancer patients. The statistical significance between the two groups was found to be p <0.05 (Table I). 

Low levels of Cu in the patient group can affect the prognosis of the disease, which plays a role in many 

important biochemical processes in metabolism. In addition, low Cu levels may be determinative in the 

etiopathogenesis of the lips and oral cavity cancers. 

Mn and Zn levels were found to be lower in patients with bladder cancer than in healthy controls [11]. 

In a study on colon cancer patients, Mn level was found to be higher than that of healthy control group [12]. In 

another study, it was found that patients with lung cancer had higher levels of Mn than healthy controls [13]. In 

another study on prostate cancer patients, Mn level was found to be significantly higher than healthy control 

group [20]. In a study on patients with ovarian cancer, Mn level was found to be lower in the preoperative group 

compared to the control group and the postoperative group [14]. In a study on Peyronie patients, it was 

determined that Mn, Cu, Zn and Fe levels in the blood serum of the patients were statistically significantly lower 

than the healthy control groups [16]. In a study on patients with burst fractures, Mn levels in blood sera of the 

patients were significantly lower than healthy control groups [17]. In this study on lip and oral cavity cancers, 

the difference between Mn levels and patient and control group mean was statistically significant (p <0.05). In 

our study, it was found that Mn levels in the blood of patients with lip and oral cavity cancer were significantly 

lower than the healthy control group (Table I). The concentration of Mn was 0.1282 ± 0.0096 in the healthy 

control group and 0.0338 ± 0.0119 in the patients with lip and oral cavity cancer (p <0.05). The low level of Mn, 

which is an important element in the patient group, may affect the progroze of the disease and this indicates that 

the cells do not have enough Mn substance. Low levels of Mn in the study of the superoxide dismutase enzyme 

system, which protects the cells from the carcinogenic effects of chemicals and radiation, may affect the 

etiopathogenesis of the disease in lip and oral cavity cancers. 

In a study on patients with colon cancer, it was found that Mg level was higher than that of healthy 

people [12]. In a study on lung cancer, it was reported that Mg level was significantly lower than healthy control 

group [13]. In a study conducted on patients with ovarian cancer, it was reported that Mg levels were higher in 

the preoperative group, control group and postoperative group [14]. In a study on preterm and premature infants, 

maternal serum Mg level was found to be lower than healthy control group, whereas placental magnesium was 

found to be higher in the group presenting with PPROM but there was no statistically significant difference 
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between umbilical cord magnesium levels and those in the healthy group [15]. In a study on patients with burst 

fractures, serum Mg levels were significantly lower than healthy control groups [17]. In this study on lip and oral 

cavity cancers, the difference between the patient and control group mean in terms of Mg levels was found to be 

statistically significant (p <0.05). In our study, it was found that the level of Mg in the blood of patients with lip 

and oral cavity cancer was significantly lower than in the healthy control group (Table I). The concentration 

level of Mg element was 39.8100 ± 1.6171 in healthy control group and 25.2958 ± 1.2402 in patients with lip 

and oral cavity cancer. The low level of Mg in the patient group, which has a role in many important 

biochemical events in metabolism, may affect the prognosis of the disease. In lip and oral cavity cancers, low 

Mg levels may be determinant in the etiopathogenesis of the disease.  

In a study on breast cancer patients, Zn, Cu, Se and Fe concentrations were found to be high [19]. In 

addition, Fe levels in breast cancer cases were found to be higher than control groups [19]. In a study on bladder 

cancer patients, Fe levels were significantly different compared to the healthy control group [11]. In another 

study, iron levels were higher in lung cancer, hepatocellular carcinoma and colorectal cancer patients compared 

to healthy control group [21]. In a literature study, it was reported that the excess iron load directly increases the 

formation of free hydroxy radicals from hydroxyl peroxide and superoxide (by Fenton and Haber arttır Weiss 

reactions), thus increasing the risk of cancer formation [22]. In another study, serum iron levels in invasive 

bladder cancers were reported to be lower than normal and non-invasive types [23]. In a study on prostate 

cancer, Fe levels were significantly higher than healthy controls [20]. In a study on patients with ovarian cancer, 

Fe levels of the preoperative group were reported to be low compared to the control group and post-operative 

group [14]. In a study on Peyronie patients, it was found that the levels of Fe in patients with blood serum were 

significantly lower than those of healthy control groups [16]. In a study on patients with burst fractures, the 

levels of Fe in patients with blood serum were significantly higher than healthy control groups [17]. In this study 

on lip and oral cavity cancers, the difference in iron levels between the patient and control group means was 

statistically significant (p <0.05). In our study, it was found that the level of Fe in the blood of patients with lip 

and oral cavity cancer was significantly lower than the healthy control group (Table I). The concentration level 

of Fe element was 4.8962 ± 0.1835 in the healthy control group and 1.2473 ± 0.5809 in the patients with lip and 

oral cavity cancer (p <0.05). The low level of iron in the patient group, which has a vital role in general cellular 

functioning and is primarily involved in energy metabolism in the organism, may affect the prognosis of the 

disease. This may cause problems in the energy metabolism of the cells, and may lead to disruptions in many 
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biological activities such as oxygen, electrons and many enzymes, and DNA synthesis. Furthermore, in patients 

with lip and oral cavity cancers, low Fe levels may affect the etiopathogenesis of the disease. 

Low Zn levels were found in patients with ovarian and cervical cancer [24,25]. In a study on colon 

cancer, Zn level was found to be higher than that of healthy individuals [12]. In another study, it was observed 

that Zn levels in blood serum of bladder cancer patients were lower than healthy control group [11]. In a 

different study, it was observed that Zn levels were lower in the blood serum of lung cancer patients compared to 

the healthy control group [13]. In a study on prostate cancer patients, zinc level was found to be lower than that 

of healthy control group [20]. In a study on preterm and premature infants, both the maternal and umbilical cord 

serum Zn levels were found to be lower in the group presenting with PPROM, whereas there was no statistically 

significant difference between the groups in terms of placental tissue Zn levels [15]. In a study conducted on 

Peyronie patients, it was determined that Mn, Cu, Zn and Fe levels in the blood serum of the patients were 

significantly lower than the healthy control groups [16]. In a study on patients with burst fractures, Zn levels in 

the blood serum of the patients were significantly lower than healthy control groups [17]. In this study on lip and 

oral cavity cancers, the difference between Zn levels and the mean of control group was statistically significant 

(p <0.05). In our study, the level of zinc in the blood of patients with lip and oral cavity cancer was found to be 

significantly lower than in the healthy control group (Table I). Zn element concentration level was 2.5628 ± 

0.2408 in healthy control group and 0.7828 ± 0.2938 in lip and oral cavity cancer patients (p <0.05). A very 

strong antioxidant element, Zn level, may affect the progroze of the disease in the patient group. Furthermore, in 

patients with lip and oral cavity cancers, low Zn levels may affect the etiopathogenesis of the disease. 

In a literature study, it was reported that osteoblast-like cells can be transformed into carcinogenic 

phenotype in individuals exposed to Co, and they also activate the expression of genes associated with cancer 

[19]. Schnorr et al. (1995) reported that cobalt was associated with lung cancer [27]. In another study on lung 

cancer, it was reported that Co levels in blood sera of the patients were significantly higher than the healthy 

control group [13]. In studies conducted on animals in order to investigate the effects of cobalt, cobalt has been 

reported to cause myocytosis as a result of accumulation in myocardium, prevent sperm production in mice and 

have negative effects on reproduction [26]. As reported by Ozmen et al., [28] high levels of Ni and Co 

concentrations were detected in blood sera in patients with prostate cancer. In a study on patients with bladder 

cancer, it was reported that the Co levels in the blood sera of the patient individuals were significantly higher 

than the healthy control groups [11]. In a study on patients with ovarian cancer, the Co level in the preoperative 

group was found to be lower compared to the control group and the postoperative group, but it was not 
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statistically significant [14]. In a study on Peyronie patients, it was found that there was no significant difference 

between the levels of Co and Cd in the blood serum of the patients and the healthy control groups [16]. In a 

study on patients with burst fractures, the level of Co in patients with blood serum was significantly lower than 

healthy control groups [17]. In this study on lip and oral cavity cancers, the difference between cobalt levels and 

the mean levels of the control group was statistically significant (p <0.05). In our study, it was found that Co 

level in blood of patients with lip and oral cavity cancer was significantly higher than healthy control group 

(Table I). The concentration of Co element was 0.0174 ± 0.0043 in healthy control group and 0.0759 ± 0.0244 in 

patients with lip and oral cavity cancer. The statistical significance between the two groups was found to be p 

<0.05 (Table I). The high level of Co in a patient group may affect the prognosis of the disease. Moreover, in 

patients with lip and oral cavity cancers, high Co levels may affect the etiopathogenesis of the disease. High Co 

levels in lip and oral cavity can increase the level of oxidative stress in cells, which may accelerate the 

development of cancer. 

In a study by Çobanoğlu et al., it was reported that the level of Pb in the blood serum of lung cancer 

patients was significantly higher than the healthy control group [13]. In a study on kidney cancer, it was 

determined that Pb levels in the blood serum of the patients were higher than the healthy control group [29]. In a 

literature study, it was reported that Pb level in renal cell carcinoma cells was significantly higher than healthy 

individuals [30]. In another study, it was determined that Pb levels in blood sera of colon cancer patients were 

higher than healthy control group [12]. In a study on patients with ovarian cancer, Pb levels in the preoperative 

group were found to be higher compared to the control group and lower than in the postoperative group and it 

was reported to be statistically significant [14]. In a study on Burst fracture patients, Pb level in the blood serum 

of the patients was found to be significantly higher than healthy control groups [17]. In this study on lip and oral 

cavity cancers, the difference between lead and mean levels of the control groups was statistically significant (p 

<0.05). In our study, it was found that the level of Pb in the blood of patients with lip and oral cavity cancer was 

significantly higher than the healthy control group (Table I). The concentration level of Pb was 0.0641 ± 0.0139 

in healthy control group and 0.2227 ± 0.0955 in lip and oral cavity cancer patients. The statistical significance 

between the two groups was p <0.05 (Table I). A high level of Pb in the patient group, which has a dangerous 

toxic effect on human health, may affect the progroze of the disease. Although this is an indication of excessive 

Pb entry into cells, high Pb levels in the lips and oral cavity can affect the etiopathogenesis of the disease. Again, 

high Pb level in lip and oral cavity can accelerate the development of cancer by increasing the level of oxidative 

stress in cells. 
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In a study on lung cancer, it was found that the levels of Cd in the blood serum of the patients were 

higher than the healthy control groups [13]. In a study on bladder cancer patients, it was found that the levels of 

Cd, Ni and Co in the blood serum of the patients were higher than the healthy control groups [11]. In another 

study, kidney cancer was studied and the levels of Cd in the blood serum of the patients were found to be higher 

than the healthy control groups [29]. In a study conducted on patients with colon cancer, it was determined that 

the Cd level in the blood of the patients was higher than the healthy people [12]. In a study by Pirinççi et al., it 

was determined that Cd level in renal cell carcinoma cells increased significantly compared to healthy 

individuals [30]. In a study conducted in patients with glioma cancer, it was reported that the Cd level in the 

serum of the patients was significantly higher than the healthy individuals [31]. In another study conducted on 

patients with ovarian cancer, the Cd level in the preoperative group was reported to be significantly higher than 

the control group and the postoperative group [14]. In a study on Peyronie patients, it was found that there was 

no significant difference between the levels of Co and Cd in the sera of the patients and the healthy control 

groups [16]. In a study on patients with burst fractures, the Cd level in the blood serum of the patients was found 

to be significantly lower than the healthy control groups [17]. In this study on lip and oral cavity cancers, the 

difference between Cd and mean control groups was statistically significant (p <0.05). In our study, the level of 

Cd in the blood of patients with lip and oral cavity cancer was found to be significantly higher than in the healthy 

control group (Table I). The concentration level of Cd was 0.0488 ± 0.0167 in healthy control group and 0.3132 

± 0.1619 in patients with lip and oral cavity cancer. The statistical significance between the two groups was 

found to be p <0.05 (Table I). A significant level of heavy metal Cd level in the patient group may affect the 

progroze of the disease. This may indicate an excess of Cd entering the cells. Furthermore, in patients with lip 

and oral cavity cancers, high Cd level may play a role in the etiopathogenesis of the disease. Again, high Cd 

level in lip and oral cavity can accelerate cancer development by increasing the level of oxidative stress in cells. 

In conclusion, in this study, descriptive statistics and comparison results for Cu, Mn, Mg, Fe, Zn, Co, 

Pb, Cd were statistically significant (p <0.05). According to these results, Cu, Mn, Mg, Fe and Zn levels, which 

are necessary trace elements for human body, were found to be significantly lower in patients than healthy 

control groups. Co, Pb and Cd levels which are harmful and toxic for human body were found to be significantly 

higher in patients than healthy control groups. According to these results, trace elements and heavy metal levels 

(Cu, Mn, Mg, Fe, Zn, Co, Pb, Cd) in lip and oral cavity can affect the etiopathogenesis of the disease. Because of 

the small number of patients in our study and the hospital where we conducted the study serves patients in a 

local area, we believe that it would be useful to conduct a study in a larger area and on a larger number of 
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patients. This study is the first and new study in the literature. We believe that this study will shed light on the 

studies on lip and oral cavity cancers. 
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Table I. Patient and healthy control group trace element levels. 

 

Healthy control group n = 30 

  

Lip and oral cavity cancer patients group n = 

21 P 

  Mean SEM. Min. Max.     Mean SEM. Min. Max.   

Cu mg/L 2.3498 0.3342 2.026 2.916   0.7138 0.1765 0.41 1.017 0.001 

Mn mg/L 0.1282 0.0096 0.114 0.141   0.0338 0.0119 0.016 0.049 0.001 

Mg mg/L 39.8100 1.6171 37.134 40.088   25.2958 1.2402 21.8315 27.0575 0.001 

Fe mg/L 4.8962 0.1835 4.572 5.103   1.2473 0.5809 0.3265 2.3105 0.001 

Zn mg/L 2.5628 0.2408 2.248 2.965   0.7828 0.2938 0.32 1.4245 0.001 

Co mg/L 0.0174 0.0043 0.011 0.023   0.0759 0.0244 0.0385 0.12 0.001 

Pb mg/L 0.0641 0.0139 0.046 0.085   0.2227 0.0955 0.125 0.395 0.001 

Cd mg/L 0.0488 0.0167 0.021 0.081     0.3132 0.1619 0.101 0.823 0.001 

 

 


