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Abstract

This study investigated copper (Cu), manganese (Mn), magnesium (Mg), iron (Fe), zinc (Zn), 
cobalt (Co), lead (Pb) and cadmium (Cd) levels in the blood serum of patients with lip and oral 
cavity cancer. Our study aims to determine the relationship of some trace elements and heavy 
metals with lip and oral cavity cancer. Blood serum results of 21 individuals with lip and oral 
cavity cancer were compared with those in the control group consisting of 30 volunteer and 
healthy subjects. The serum levels of trace elements and heavy metals (Cu, Mn, Mg, Fe, Zn, Co, 
Pb and Cd) were determined by atomic absorption spectrophotometry at Yuzuncu Yil University 
Central Research Laboratory (Spectrometer: Thermo Scientific C103500100, China). In this 
study, when the descriptive statistics and comparison results for Cu, Mn, Mg, Fe, Zn, Co, Pb, 
and Cd were examined, the difference between the patient and healthy group means was found 
to be statistically significant (p<0.05). According to these results, Zn, Fe, Mn, Mg, and Cu levels 
which are essential trace elements for the human body, were significantly lower in patients than 
in healthy groups. On the other hand, Cd, Co, and Pb levels which are harmful and toxic  
to the human body were significantly higher in patients than in healthy persons (p<0.05).  
In conclusion, deficiencies of some trace elements, such as Cu, Mn, Fe, Zn, and Co, were  
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detected in the blood serums of patients with lip and oral cavity cancer. Deficiencies of trace 
elements in patients with lip and oral cavity cancer may result from excessive nutrient con-
sumption or malnutrition of cancer patients, in addition to which trace element and heavy 
metal levels (Cu, Mn, Mg, Fe, Zn, Co, Pb and Cd) can affect the etiopathogenesis of the disease. 
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INTRODUCTION

Cancer, which is defined as uncontrolled division of cells due to the dis-
ruption of genes controlling cell death, proliferation and differentiation,  
is a multistep, multifactorial pathological disease. It has always been impor- 
tant in the scientific and medical communities due to such reasons as very 
high incidence and mortality, low five-year survival rates after the disease, 
high rate of disability, and lengthy and expensive treatment (Lichtenstein  
et al. 2000). Cancer cells, whose reproduction is unlimited and uncontrolled, 
make room for themselves and enlarge the area they occupy by phagocytiz-
ing healthy cells through secreting toxic and proteolytic enzymes. As a result, 
they not only prevent the proper functioning of tissues and organs in which 
the disease started, but also affect adversely the functions of distant tissues 
and organs through metastasis (Lichtenstein et al. 2000).

Head and neck cancers (HNC) constitute 6% of all cancer types and are 
in the sixth place in incidence. Worldwide, approximately 900,000 people  
are diagnosed with HNC annually, and more than 400,000 die due to this 
cancer (IARC, 2021). Cancers in the head and neck region can be listed  
as tumors of the skin, nasal cavity, paranasal sinuses, nasopharynx, lip, oral 
cavity, oropharynx, larynx, hypopharynx, and cervical esophagus, cervical 
trachea, neck, salivary glands, parapharyngeal region. Biological behavior, 
clinical course, and response to the treatment applied in these cancers differ 
(López et al. 2016).

Oral cavity cancer is a significant cause of morbidity and mortality 
worldwide. The most common histological type of cancer in the oral cavity  
is oral squamous cell carcinoma (OSCC), which represents over 90% of all 
oral cancers. Tobacco and alcohol are the main etiological risk factors  
of OSCC. The most common cancers in oral cavity cancers are those located 
in the lower region, such as the oral tongue (51%), followed by cancers of the 
floor of the mouth (15%) and lower gum cancers (14%) – Zanoni et al. (2019).

Trace elements, which are sufficient for the body in very small amounts, 
constitute less than 0.02% of the total body weight. The daily amount  
of trace elements required for the body is between 15-80 µg. Deficient supply 
of trace elements under these amounts creates various metabolic problems 
while their excess may give rise to toxic effects (Emre et al. 2013). Despite 
these small quantities in which they should occur, trace elements have var-
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ied and critical biological functions. Among these tasks, they have antioxi-
dant effects, act as cofactors for some enzymes, are a stabilizer for cell mem-
branes, assist in hormone activities, participate in anabolism, incorporate 
metalloenzymes and metalloproteins into structural components, protect 
against minerals that are toxic to metabolism, help transport some subs- 
tances in the circulatory system, contribute to the repair of wounds and  
tissue damage, and accelerate learning. In addition to this, they are involved 
in the transmission of small electrical stimuli to the cardiac tissues, which 
enables the functioning of the heart muscle, the realization of brain func-
tions, and the adjustment of the water pressure of the cells (Çavuşoğlu et al. 
2008, Emre et al. 2013). 

People are constantly exposed to a large number of toxic elements that 
are dispersed in nature. Lead, cadmium, cobalt and other toxic trace ele-
ments, show poisonous effects on people even when present at low levels 
(Morais et al. 2012). Heavy metals are classified as essential and non-essen-
tial ones. Essential heavy metals in their living forms act as cofactors  
in enzymatic reactions. However, they show toxic effects after surpassing  
a certain concentration (1-10 ppm: part per million) (Fe, Cu, Zn, Ni and Se). 
In contrast, non-essential heavy metals (Hg, Cd and Pb) are toxic even  
at low concentrations (0.001-0.1 ppm) – Rzymski et al. (2015).

Cu is a trace element necessary for developing and replicating all eukary- 
otic cells. It must be obtained from external sources as metabolic activities 
cannot create or destroy it (Nevitt et al. 2012). It is essential in various bio-
chemical reactions as a cofactor for superoxide dismutase (SOD), which plays 
a vital role in protecting the body against free radicals (Zhang et al. 2018).  
It is also an essential trace element that acts as a critical component in seve- 
ral copper-dependent enzymes that regulate processes such as cell prolifera-
tion and angiogenesis (Lopez et al. 2019). However, if Cu is found in high 
concentrations in metabolism, it creates a potentially toxic effect (Shanbhag 
et al. 2021).

Mn is an essential nutrient that is necessary for the functioning of the 
superoxide dismutase enzyme system and therefore functions as a coenzyme 
in various biological processes. Mn SOD, which also contains Mn and  
is in the tetrameric form, is found in mitochondria. The processes it is invol- 
ved in include macronutrient metabolism, bone formation, free radical de-
fense systems, ammonia scavenging in the brain, and neurotransmitter syn-
thesis. It is a critical component of many proteins and enzymes in all tissues. 
However, excessive exposure to environmental Mn through potable water 
contaminated with industrial waste can lead to toxic effects and neurological 
disorders because of the accumulation of Mn in the brain (Erikson, Aschner 
2019). 

Mg is the second most abundant cation in the cell, involved in almost all 
metabolic and biochemical processes. Mg, which acts as a cofactor in many 
enzymatic reactions, plays a role in numerous biochemical events such as 
protein and nucleic acid synthesis, regulation of metabolic pathways, neuro-
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nal transmission, neuromuscular function and regulation of heart rhythm, 
and preservation of electrolyte balance (Barbagallo et al. 2021).

Fe is an element of vital importance in human metabolism. It acts as 
both an electron donor and electron acceptor. It is required for oxygen trans-
port and storage by hemoglobin, as well as for muscle oxygenation by myo-
globin, cellular respiration by proteins of the mitochondrial electron trans-
port chain, and DNA synthesis by ribonucleotide reductase. Fe also 
participates in various enzymatic reactions in the cytosol and other cellular 
divisions. Owing to its ability to receive and transfer electrons, Fe may cause 
oxidative stress and tissue damage. Since iron is essential in energy meta- 
bolism and vital in preventing potential harm to cells and tissues, its absorp-
tion, transfer and metabolism are strictly regulated (Galaris et al. 2019). 

Zinc, a trace element essential for cellular metabolism, is required for 
the immune function, wound healing, blood clotting, thyroid function, as well 
as the functioning of numerous transcription factors and over 300 enzymes. 
Its deficiency causes an increase in oxidative stress, various metabolic  
diseases, endocrine disorders, developmental problems, neurodegenerative 
problems, immunodeficiencies, inflammatory pathologies, skin diseases, and 
delayed wound healing (Lubiński et al. 2021).

Copper, widely available in nature, appears in many anthropogenic  
activities. Copper also has an important biological role, as it is located  
as the central atom in the middle of the porphyrin ring of vitamin B12, and 
is necessary for the biological activity of this vitamin. However, it has been 
observed in many different studies that excessive Co exposure causes various 
health problems, including neurological (e.g. hearing and visual impairment), 
cardiovascular and endocrine deficiencies (Bernianti et al. 2020).

Lead is an essential element for the body; contrarily, it is quite danger-
ous for human health. Pb is a toxic element that is usually released from 
industrial waste and combustion of fossil fuels. The primary sources  
of anthropogenic transmission of lead are industries, gasoline production and 
use, as well as paints. The most common form of transmission in developed 
countries is occupational exposure. By inhibiting the enzymes involved  
in hemoglobin synthesis, Pb prevents adequate oxygen and blood transport 
to the tissues and thus creates a toxic effect in the body (Rashed 2006).  
If the lead level in the blood reaches 400 µg L-1, anemia begins. In lead poi-
soning, the share of the erythrocyte-protoporphyrin complex in the blood  
increases because lead inhibits the formation of complexes of the iron ele-
ment with protoporphyrin-IX in the blood. Health problems caused by Pb 
exposure, which is very harmful, especially for children, include brain and 
nervous system damage, gastrointestinal problems, anemia, liver and kidney 
damage, infertility, and developmental delays (Rhee et al. 2021). 

Cd, which is very harmful to humans, accumulates in the body over the 
years and remains in it for a very long time, even at shallow exposure (Naja, 
Volesky 2009). It can be taken into the body through inhalation, nutrition, 
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cigarette smoke, and drinking water contaminated with Cd. Approximately 
5% of Cd is taken into the human body with nutrients and is mainly  
absorbed in the lungs. The primary source of Cd absorbed in the lungs  
is smoking. Inhalation of excessive amounts of Cd can cause lung damage 
and death. In addition, vomiting and diarrhea result from excessive intake  
of Cd with nutrients. Cd taken in low amounts for a long time through the 
air, water and nutrients accumulates in the kidneys and may cause death 
because it will disrupt the renal arterioles and glomeruli (Naja, Volesky 
2009, Satarug et al. 2010). It has been determined that mortality rates  
increase in humans due to cadmium pollution, detected in the urine excreted 
with glomerular protein and in the structure of kidney stones (Satarug et al. 
2010). 

Trace element levels in the human body change in many diseases and 
the course of an illness will change depending on the above changes. In this 
study, changes in Cu, Mn, Mg, Fe, Zn, Co, Pb and Cd levels were investiga- 
ted in patients with lip and oral cavity cancer and healthy individuals.  
The aim of the study is to determine trace element and heavy metal levels  
in lip and oral cavity cancers and their relationship with the disease.  
It is thought that the results obtained will shed light on other findings re-
garding lip and oral cavity cancer. 

MATERIAL AND METHOD 

In this study, a total of 21 lip and oral cavity cancer patients aged 18-65 
years were diagnosed and followed in the Department of Otorhinolaryngolo-
gy, Faculty of Medicine, Yüzüncü Yıl University and Otorhinolaryngology 
Clinic of Bağcılar Training and Research Hospital of the University  
of Health Sciences. Their blood samples were taken between June 2017 and 
January 2018. Fourteen of the patients were male, and seven were female. 
Of the male patients, six were smokers, and four were using alcohol. Of the 
female patients, two were smokers, and one was using alcohol. All cancer 
patients underwent histopathological examinations and cancer disease was 
confirmed. There was no age restriction in the patients included in the study. 
In addition, the patients did not have any other chronic or metabolic disea- 
ses. The inclusion criteria for the group of healthy persons were: non-smo- 
kers, abstaining from alcohol, with no chronic or metabolic diseases, not tak-
ing vitamin supplements, and to being in the same age range as the patients 
studied. 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 had been obtained. To compare the blood 
test results obtained from individuals with lip and oral cavity cancer,  
30 healthy volunteers whose ages were in the same range as those with lip 
and oral cavity cancer patients were used as a control group.
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In this study, a sample of 4 ml of blood was taken each individual with 
lip and oral cavity cancer and from each healthy person in the control group, 
and placed in a biochemistry tube. The blood samples were centrifuged for  
5 min at 4000 rpm in a Nüve NF 800 brand centrifuge. Then, the serum was 
separated and kept at -20°C until the day of processing. When the target 
number of samples was reached, all samples were brought to room temp.  
(15-18°C) by carefully mixing and swirling before starting the study. Then,  
1 ml of serum was taken into falcon tubes. 1 ml of 20% TCA was added to it. 
The tubes were closed and vortexed. They were kept in an oven at 90°C for 
15 minutes. They were then allowed to cool, and when cooled, centrifuged. 
The resulting supernatant was taken into clean tubes (Olson, Hamlin 1969). 
The serum levels of trace elements and heavy metals (Zn, Cu, Mg, Pb, Mn, 
Cd, Co, and Fe) were determined by the atomic absorption spectrophotome-
tery (AAS) method in the NEU Center Research Laboratory (Spectrometer: 
Thermo Scientific C103500100, China). AAS is an instrumented analysis 
method that adopts the principle of absorbing the sent electromagnetic rays 
of the element atoms gasified by increasing the temperature. The method  
is based on the principle of calculating the absorbed beam according to the 
Lambert-Beer law. According to this method, the atom or substance passes 
from the basic energy level to the excited energy level by absorbing the  
appropriate wavelength in the transmitted beam. The atom, which is in an 
excited state for 10-6 and 10-9 seconds, then returns to its original state  
by giving back the absorbed beam (Risby 2006). Wavelengths of the elements 
are: Cu:324.8, Mn:403.1, Mg:285.2, Fe:248.3, Zn:213.9, Co:312.8, Pb:325.8, 
Cd:254.5

Statistical analysis
Descriptive statistics for the features under consideration were expres- 

sed as mean and standard deviation. The t-Test was used in the cases where 
normal distribution condition was provided in paired group comparisons, and 
the Mann-Whitney U test statistic was used in cases where normal distribu-
tion condition was not satisfied. The SPSS statistical package program was 
used for the calculations, and the statistical significance level was calculated 
as 0.05.

RESULTS 

Blood samples from 21 individuals with lip and oral cavity cancer were 
compared with the blood samples in the control group of 30 voluntary and 
healthy individuals. 

Descriptive statistics and comparison results for Cu, Mn, Mg, Fe, Zn, Co, 
Pb and Cd concentrations in serum are given in Table 1. According to these 
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data, the difference between the means of the patient and control groups was 
statistically significant for all trace elements and heavy metals (p<0.05).

While the Cu level was 2.35±0.33 mg L-1 in the healthy control group,  
it was found as 0.71±0.18 mg L-1 in the patients with lip and oral cavity  
cancer. The difference between the two groups was statistically significant 
(p<0.05).

Mn level was statistically significantly higher in the healthy control 
group (0.13±0.01 mg L-1) compared to the patients with lip and oral cavity 
cancer (0.03±0.01 mg L-1) – p<0.05.

The concentration level of Mg element was 39.81±1.62 mg L-1 in the 
healthy control group and 25.30±1.24 mg L-1 in patients with lip and oral 
cavity cancer. The difference between the two groups was statistically signi- 
ficant (p<0.05). 

Fe level was statistically significantly higher in the healthy control 
group (4.90±0.18 mg L-1) than in the patients with lip and oral cavity cancer 
(1.25±0.585 mg L-1) – p<0.05.

While the Zn level was 2.56±0.24 mg L-1 in the healthy control group,  
it was 0.78±0.29 mg L-1 in patients with lip and oral cavity cancer. The dif-
ference between the two groups was statistically significant (p<0.05).

The results obtained for the heavy metals were different from those  
for the trace elements. According to the data in Table 1, while the Co level 

Table 1
Trace elements in patients with lip and oral cavity cancer and healthy persons

Parameter

Healthy group
n=30

Mean±SEM
(min-max)

Patient group
n=21

Mean±SEM
(min-max)

P value

Cu mg L-1 2.35±0.33
(0.03-2.92)

0.71±0.18
(0.41-1.017) 0.001

Mn mg L-1 0.13±0.01
(0.11-0.14)

0.03±0.01
(0.02-0.05) 0.001

Mg mg L-1 39.81±1.62
(37.1-40.09)

25.30±1.24
(21.83-27.06) 0.001

Fe mg L-1 4.90±0.18
(.4.57-5.10)

1.25±0.58
(0.33-2.31) 0.001

Zn mg L-1 2.56±0.24
(2.25-22.97)

0.78±0.29
(0.32-1.42) 0.001

Co mg L-1 0.02±0.004
(0.01-0.02)

0.08±0.02
(0.04-0.12) 0.001

Pb mg L-1 0.06±0.01
(0.05-0.09)

0.22±0.10
(0.13-0.40) 0.001

Cd mg L-1 0.049±0.02
(0.02-0.08)

0.31±0.16
(0.10-0.82) 0.001
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was 0.02±0.0043 mg L-1 in the healthy control group, it was found as 
0.078±0.02 mg L-1 in the patients with lip and oral cavity cancer, and this 
difference between the two groups was statistically significant (p<0.05).

The Pb level was statistically significantly lower in the healthy control 
group (0.0641±0.0139 mg L-1) than in the patients with lip and oral cavity 
cancer (0.22±0.10 mg L-1) – p<0.05.

Cd level was statistically significantly higher in patients with lip and 
oral cavity cancer (0.31±0.16 mg L-1) when compared to the control group 
(0.05±0.02 mg L-1) – p<0.05. 

DISCUSSION

In this study, we aimed to detect trace elements and heavy metal levels 
in patients with lip and oral cavity cancer, and to determine their relation-
ship with the disease. In this context, we compared the findings related  
to trace elements and heavy metals that we studied with other studies  
in the literature. Since there are many studies on the subject in the litera-
ture, we could make comparisons with only a few of them. However,  
although there are studies on the relationship between cancer-trace elements 
in general in the literature, there are limited studies comparing lip and oral 
cavity cancer with trace elements and heavy metals. 

The serum Cu levels of the patients were reported significantly higher 
than the healthy control groups in cases of bladder cancer (Yıldız 2015),  
colon cancer (Emre et al. 2013), breast cancer (Demir, Demir 2016), cervical 
cancer (Zhang et al. 2018), prostate cancer (Saleh et al. 2020) and lung can-
cer (Zhang, Yang 2018). In another study on lung cancer (Çobanoğlu et al. 
2010), serum Cu levels of patients were significantly lower than in healthy 
control groups. In a study on ovarian cancer, it was shown that the preoper-
ative blood levels of Cu in the patients were lower than in the control group 
and higher than in the postoperative group, although the differences were 
not statistically significant (Bilici 2014). In other studies by Baharvand et al. 
on oral cancer patients (Baharvand et al. 2014), by Tiwari et al. on poten- 
tially malignant disorders and oral cancer (Tiwari et al. 2016), and by Neethi 
et al. on oral submucosal fibrosis (Neethi et al. 2013), the serum levels of Cu 
of the patients were significantly higher. In cases of oral submucous fibrosis 
and oral squamous cell carcinoma (Khanna, Karjodkar 2006, Khanna et al. 
2013), laryngeal cancer (Taysi et al. 2003), the serum levels of Cu of the  
patients were significantly higher than in the healthy control group. In our 
study, we found that the Cu level in the blood of patients with lip and oral 
cavity cancer was significantly lower than in the healthy control group  
(Table 1). The concentration of Cu element was 2.35±0.33 mg L-1 in the 
healthy control group and 0.71±0.18 mg L-1 in lip and oral cavity cancer  
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patients. The low level of Cu, which has a role in many critical biochemical 
events in metabolism, in the patient group may affect the prognosis of the 
disease. In conclusion, the low Cu level may play a decisive role in develop-
ing the disease in lip and oral cavity cancers.

Bladder cancer (Yıldız 2015), lung cancer (Zabłocka-Słowińska et al. 
2018), gastrointestinal cancer (Türkdoğan et al. 2022), prostate cancer (Saleh 
et al. 2020), ovarian cancer (Bilici 2014) and acute leukemia (Demir et al. 
2011) were investigated in various studies, where the serum Mn levels of the 
patients were significantly lower than in the healthy control groups.  
In a study conducted on patients with chronic lymphocyte leukemia,  
although the serum Mn levels of the patients were lower than in the healthy 
control groups, the difference was not statistically significant (Gündoğdu  
et al. 2007). In colon cancer (Emre et al. 2013), lung cancer (Çobanoğlu et al. 
2010), and prostate cancer, analyzed in different studies, the serum Mn  
levels of the patients were significantly higher than in the healthy control 
groups. In this study on the lip and oral cavity cancers, the difference  
between the mean levels of the patient and control groups in terms of the 
serum Mn levels was statistically significant, while the Mn levels in the serum 
of patients with lip and oral cavity cancer (0.03±0.01 mg L-1) were signifi-
cantly lower than in the healthy control group (0.13±0.01 mg L-1) – p<0.05 
(Table 1). The low level of Mn may affect the development of the disease  
in patients with cancers of the lip and oral cavity, as it plays a role in the 
functioning of the superoxide dismutase enzyme system, which protects cells 
from the carcinogenic effects of chemicals and radiation. 

In a study on lung cancer (Çobanoğlu et al. 2010), the serum Mg level 
was found to be significantly lower than in the healthy control group, while 
in another study on lung cancer (Song et al. 2018) there was no statistically 
significant difference between the serum Mg levels in the patient and  
the healthy groups. A study on gallstones and gallbladder cancer reported 
that a high Mg level increased the risk of gallstones and reduced the risk  
of gallbladder cancer (Lee et al. 2020). Reis et al. proved that the presence of 
high bloodstream magnesium, neoplasia and sepsis tended to increase the 
odds ratio for mortality in critically ill patient (Reis et al. 2017). In a study 
conducted on patients with colon cancer, it was determined that the serum 
Mg levels of the patients were higher than those of healthy people (Emre  
et al. 2013). Bilici reported that the Mg level of patients with ovarian cancer 
was higher in the preoperative group compared to the control group and the 
postoperative group (Bilici 2014). In a study on children with acute leuke-
mia, significantly lower Mg content was found in diseased children’s serum 
and whole blood compared to healthy subjects (Afridi et al. 2018). Polter  
et al. reported that there was an inverse relationship between serum Mg 
levels and the risk of colorectal cancer (Polter et al. 2018). When the  
Mg concentration was compared with that in healthy subjects, the serum Mg 
levels of patients were significantly lower in both the blood plasma and  
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saliva of oral squamous cell carcinoma patients (Aziz et al. 2018). Our study 
on the lip and oral cavity cancers 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 1). The concentration level of Mg element  
was 39.81±1.62 mg L-1 in the healthy control group and 25.30±1.24 mg L-1  
in patients with lip and oral cavity cancer. The low level of Mg in the patient 
group, which has a role in many critical biochemical events in metabolism, 
may affect the prognosis of the disease. Since Mg plays a role in many bio-
chemical events, its low level may be a determinant in the etiopathogenesis 
of lip and oral cavity cancers.

In two studies on breast cancer (Demir, Demir 2016, Rajizadeh et al. 
2017), serum Fe levels in patients were significantly higher than in healthy 
control groups. Hou et al. recently declared that serum Fe levels were not in 
a relationship with the risk of breast cancer or its subtypes (Hou et al. 2021). 
A study of patients with early-stage triple-negative breast cancer (Hua et al. 
2021) reported that patients in the high Fe group had a significantly shorter 
median survival than patients in the low Fe group. In a study on lung cancer 
patients (Chen et al. 2017), serum Fe levels were not found to be statistically 
significant in both women and men in different pathological types, while  
in another study (Sukiennicki et al. 2019), significantly higher serum Fe  
levels were detected in patients with lung cancer compared to healthy con-
trols. Dayani et al. promised that excess Fe load might increase the risk  
of cancer formation since it directly increases the formation of hydroxyl per-
oxide and free hydroxyl radicals (via Fenton and Haber-Weiss reactions) – 
Dayani et al. (2004). In two studies on prostate cancer (Kaba et al. 2014, 
Saleh et al. 2020), serum Fe levels in patients were significantly higher than 
in healthy control groups. In the study of Bilici on ovarian cancer, it was 
shown that the Fe levels in patients were lower than in the control and post-
operative groups (Bilici 2014). In a recent study on cervical cancer (Chen  
et al. 2020), patient serum Fe levels were significantly lower than healthy 
controls. In a study on liver cancer (Tian et al. 2021) no significant difference 
was found between serum Fe levels of the patient and control groups.  
In our study on lip and oral cavity cancers, the difference between the pa-
tient and control group mean levels in terms of Fe levels were statistically 
significant. Serum Fe levels of patients with lip and oral cavity cancers 
(1.25±0.58 mg L-1) were significantly lower than the healthy control group 
(4.90±0.18 mg L-1) – p<0.05 (Table.1). The low level of Fe 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 biological activities such as oxy-
gen, electrons, enzymes, and DNA synthesis. Furthermore, in patients with 
lip and oral cavity cancers, low Fe levels may affect the prognosis and etio-
pathogenesis of the disease.
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Ovarian cancer (Cunzhi et al. 2003), cervical cancer (Yaman et al. 2007, 
Okunade al. 2018, Xie et al. 2018), bladder cancer (Yıldız 2015), lung cancer 
(Çobanoğlu et al. 2010, Wang et al. 2019), prostate cancer (Kaba et al. 2014, 
Saleh et al. 2020) in different studies, it was found that the level of Zn  
in the blood serum of the patients was significantly lower than the healthy 
control group. A study on colon cancer determined that the zinc level was 
higher than in healthy people (Emre et al. 2013). Recently Lubinski et al. 
eveluated laryngeal cancer patients and submitted that the risk of death 
consistently decreased as circulating zinc levels increased (Lubinski et al. 
2021). No significant difference was found between the breast cancer patient 
serum Zn levels and the healthy control group (El-Attar et al. 2020).  
In a study on patients with salivary gland tumors (benign and malignant), 
the difference between serum Zn levels in patients and control groups was 
not statistically significant (Jaafari- Ashkavandi et al. 2019). A meta-analy-
sis (250 articles) study on oral squamous cell carcinoma reported that the 
serum Zn level in patients was significantly higher than in healthy people 
(Keshani et al. 2021). A study of 59 patients with cancer of the larynx, sali-
vary gland, oral cavity, and tongue determined that zinc levels decreased in 
the hair and nails (Woźniak et al. 2012). In our study on lip and oral cavity 
cancers, the difference between patient and control group mean Zn levels 
was statistically significant. In our study, it was found that the serum Zn 
level of patients with lip and oral cavity cancer was significantly lower 
(0.78±0.29 mg L-1) than in the healthy control group (2.56±0.24 mg L-1) – 
p<0.05 (Table 1). The low level of Zn, a solid antioxidant element, in the  
patient group may affect the prognosis of the disease. This indicates  
that adequate levels of antioxidant substances do not enter the cells and that 
these patients are exposed to high levels of oxidative stress. 

Lung cancer (Çobanoğlu et al. 2010), prostate cancer (Ozmen et al. 
2006), bladder cancer (Yıldız 2015) and ovarian cancer (Bilici 2014) in diffe- 
rent studies, it was shown that the level of Co in the blood serum of the  
patients was significantly higher than in the healthy control group. In ano- 
ther study, it was declared that osteoblast-like cells transformed into a tum-
origenic phenotype in individuals exposed to cobalt and activated the expres-
sion of genes associated with cancer (Demir, Demir 2016). In a case analysis 
conducted on kidney cancer, it was informed that high Co levels are related 
to the prognosis of the disease (Massardier et al. 2020). In a study on gastro-
intestinal cancers, the mean serum Co level of esophageal cancer patients 
was significantly lower than in controls and gastric cancer patients  
(Türkdoğan et al. 2022). On patients at risk of gastric cancer, serum cobalt 
levels were higher in H. pylori-infected individuals than in non-H. Pylori- 
-infected individuals (Hu et al. 2018). Arooj et al. reported that the mean 
serum cobalt levels in menstruating breast cancer patients were significantly 
lower than in healthy controls, and mean serum cobalt levels in premeno-
pausal and postmenopausal patients women were significantly lower than in 
healthy controls (Arooj et al. 2021). A study on acute leukemia patients 
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found no statistical difference between patient serum Co levels and healthy 
controls (Demir et al. 2011). In our study, it was found that the Co level  
in the blood of patients with lip and oral cavity cancer was significantly 
higher than the healthy control group (p<0.05) – Table 1. The concentration 
of Co element was 0.02±0.004 mg L-1 in the healthy control group and 
0.08±0.02 mg L-1 in patients with lip and oral cavity cancer. The high level  
of Co, a heavy metal, in the patient group may affect the prognosis of the 
disease. In addition, high Co levels in lip and oral cavity cancers may  
decrease the antioxidant defense system in individuals with this disease 
while increasing the level of oxidative stress, which may accelerate cancer 
development.

Lung cancer (Çobanoğlu et al. 2010), kidney cancer (Geçit et al. 2011), 
renal cell carcinoma (Pirinççi et al. 2013), colon cancer (Emre et al. 2013), 
ovarian cancer (Bilici 2014), malignant glioma (Arslan et al. 2011), thyroid 
adenoma (Li et al. 2017), laryngeal papilloma and laryngeal cancer  
(Olszewski et al. 2006), and acute leukemia (Demir et al. 2011) In different 
studies, it has been reported that the Pb level in the blood serum of the  
patients is higher than the healthy control group. In a study on gastrointes-
tinal cancer patients, no statistically significant difference was found  
between mean serum Pb levels in all (esophageal, stomach, and colon) cancer 
groups and controls (Türkdoğan et al. 2022). In our study on the lip and oral 
cavity cancers, the difference between the mean Pb levels of the patient and 
the control group was statistically significant, and the serum Pb level of the 
patients with lip and oral cavity cancer (0.22±0.10 mg L-1) was significantly 
higher than the healthy control group (0.06±0.01 mg L-1). – p<0.05 (Table 1). 
The high level of Pb in the patient group, which has a dangerous toxic effect 
on human health, may affect the progress of the disease. Therefore, high Pb 
levels in lip and oral cavity cancers may stimulate cancer development  
by boosting the level of oxidative stress in the cells.

Ovarian cancer (Bilici 2014), malignant glioma (Arslan et al. 2011), lung 
cancer (Çobanoğlu et al. 2010), bladder cancer (Geçit et al. 2011, Yıldız 
2015), colon cancer (Emre et al. 2013), pancreatic cancer (Kriegel et al. 
2006), leukemia (Khan et al. 2017) and renal cell carcinoma (Pirinççi et al. 
2013) in different studies, patient serum Cd levels were found to be signifi-
cantly higher than in healthy controls. In our study, the level of Cd in the 
blood of patients with lip and oral cavity cancer was significantly higher 
than in the healthy control group (Table 1). The concentration level of Cd 
was 0.05±0.02 mg L-1 in the healthy control group and 0.31±0.16 mg L-1  
in patients with lip and oral cavity cancer. The statistical significance  
between the two groups was p<0.05 (Table 1). A significant heavy metal Cd 
level in the patient group may affect the prognosis of the disease. This may 
indicate an excess of Cd entering the cells. Furthermore, a high Cd level  
in the lip and oral cavity can accelerate cancer development by enhancing 
the level of oxidative stress in cells.
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CONCLUSION

In conclusion, Zn, Fe, Mn, Mg, and Cu levels, essential trace elements 
for the human body, were significantly lower in patients than in healthy 
control groups. On the other hand, Cd, Co, and Pb levels, which have harm-
ful and toxic effects on the human body, were significantly higher in patients 
than in healthy control groups. According to these results, trace elements 
and heavy metal levels in the lip and oral cavity can affect the prognosis  
and etiopathogenesis of the disease. However, in various studies on cancer, 
serum Cu, Mn, Mg, and Fe levels were lower compared to healthy individu-
als and higher in some studies. No statistically significant difference was 
found in some studies. Therefore, more comprehensive studies on the subject 
are needed. In most studies on Zn, a critical antioxidant element, the Zn 
level in the blood serum of cancer patients was low. Therefore, it was con-
cluded that the serum Zn level could be accepted as an essential biomarker 
for cancer. In addition, it was considered that zinc may be an important and 
determining factor for the pathogenesis of lip and oral cavity cancer and may 
affect the prognosis of the disease. We think that the serum Pb and Cd levels 
are essential biomarkers for cancer, since the levels of Pb and Cd determined 
in patient sera in this study are in parallel with different studies on cancer 
in the literature. On the other hand, Co was high in some of the studies  
on cancer, low in some, and did not show a significant difference in some, 
hence further studies are needed. 

Deficiencies of trace elements in patients with lip and oral cavity cancer 
may result from excessive consumption of nutrients or malnutrition of cancer 
patients. Nutritional therapy rich in trace elements should be considered  
as one of the cancer-fighting strategies. The disadvantage of the study is the 
small number of patients admitted to a hospital serving patients in a local 
area. For this reason, we think that it would be beneficial to conduct a study 
covering a larger area and with a more significant number of patients.  
We think that this study will benefit future studies on lip and oral cavity 
cancers.
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