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Abstract. Copper (Cu) and Zinc (Zn) are essential trace elements whose homeostasis 
is often dysregulated in chronic diseases. Imbalances, particularly an elevated serum 

-
cers, which suggests this ratio has value as a biomarker. The aim of the study was 
to analyze and compare serum Cu and Zn levels in patients with chronic hepatitis C, 
patients with oncological diseases, and patients in a healthy control group. This study 

highest in the Oncology group, followed by the HCV group, and lowest in the Healthy 

points to its role in pathogenesis. Elevated Cu may promote tumor angiogenesis, while 

suggest that Cu and Zn metabolism could be viable therapeutic targets, for example, 

Monitoring these trace elements may be crucial for patient care and for applying indi-
vidualized treatment strategies.
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INTRODUCTION

Cinvolved in many physiological processes, 

nature. That is why their regulation is very strict, and 
their physiology in the body is mediated by a number 

-
ers. Transporters, importers, and metallothioneins 

-
anteeing a balance in their status. Serious micronutri-

-

H

-

such as Cu and Zn, which has a substantial impact 

emerged as a potentially valuable tool in cancer diag-
nosis, prognosis, tumor staging, and predicting over-

three distinct cohorts: a healthy control group, pa-
-

cal diseases. Primary objectives were to determine 

both Cu and Zn across the three groups. To inves-
tigate the potential correlation between Cu and Zn 

-

MATERIALS AND METHODS

enrolled into the study, and Cu and Zn levels were 

The patients were divided into three distinct groups 
based on their medical conditions. These patient 

and oncological diseases are strongly associated in 

and Zn homeostasis. The healthy cohort was includ-
ed to provide an essential baseline control, allowing 

-
ease state.

-
tients diagnosed with chronic hepatitis C. It consisted 

+11.6 years.

46 oncology patients. There were 22 males and 24 

-
agnosis. 15 patients presented with non-metastatic 
colon cancer, 21 with metastatic colon cancer, and 10 
with metastatic pancreatic cancer.

-

as a control group.

-
ships between variables were assessed using cor-
relation analyses. A p-value <0.05 was considered 

RESULTS

1. Copper [µmol/L]

-

-

This suggests that patients with neoplasms and hep-
atitis C have noticeably higher serum copper concen-
trations than the healthy population.

-

study is presented in Table 1.

Based on 221 patients in the Healthy group, we cal-
culated the mean Cu level among patients within the 
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-

Fig. 1. 

Table 1. 

Total n

Healthy 221

HCV 66

Fig. 2. 
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2. Zinc [µmol/L]

inc in the Healthy group is 15.4 

-

Table 2.

Fig. 3. 

Table 2. 

Zinc Total n

221

66

Fig. 4. 
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3. Copper and zinc together

-

4. Cu/Zn ratio

-
mined to be 1.22 ±0.63, 1.41 ± 0.34, and 1.67 ± 0.66, re-

These mean ratios were compared among the three 
-

-
tios above and below 1.0 was ascertained by additional 

Table 3. Cu/Zn Levels above and below 1

>1 126 60

<1 6

DISCUSSION

-

-

-

carrying acute-phase reactant protein. Furthermore, 

the elevated copper levels may not only be a conse-
-

ute to tumor growth and progression.

Hep-
-

tabolism or increased Cu usage in response to the viral 

The observed increase in serum Cu levels in cancer 
patients corresponds with previous studies show-

Studies have demonstrated that elevated Cu levels 

-

Hepatitis C virus 
-
-

essential to Cu metabolism, is impaired.

Metallothioneins, intracellular proteins with an ability 
to bind metallic ions, are essential storage proteins 

-
mon in hepatitis C patients, which could worsen liver 

-

-

-

three groups. This suggests that while both miner-

-

-

Cu/Zn ratio. While individual Cu and Zn levels were 
-

-
-

suggests that a Cu/Zn ratio greater than 1.0 is a 
-
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and oncogenesis. The clear, progressive increase we 

They concluded that the Cu/Zn ratio could serve as a 

-

-

just elevated, but progressively increases with the 

CONCLUSIONS

-

pathological dysregulation. It can show clear promise 

-
relate them with disease severity and prognosis.
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