Journal of Cardiovascular Disease Research

ISSN: 0975-3583,0976-2833 VOL14, ISSUE 12, 2023

ORIGINAL RESEARCH

Analysis of the Serum Levels of copper and zinc in chronic obstructive
pulmonary disease patients

Dr. Vinay Kumar Agarwal, 2Dr. Amiya Pandey, 3Dr. Natasha

L2Assistant Professor, Department of Respiratory Medicine Hind Institute of Medical
Sciences Safedabad, Barabanki, U.P., India
3Assistant Professor, Department of Psychiatry, Hind Institute of Medical Sciences
Safedabad, Barabanki, U.P., India

Corresponding author
Dr. Amiya Pandey
Assistant Professor, Department of Respiratory Medicine Hind Institute of Medical Sciences
Safedabad, Barabanki, U.P., India
Email: amiymedi@gmail.com

Received: 13 October, 2023 Accepted: 19 November, 2023

Abstract

Background:The present study was conducted for analyzing of the Serum Levels of copper
and zinc in chronic obstructive pulmonary disease (COPD) patients.

Materials & methods:A total of 50 patients with presence of COPD were enrolled. Another
set of 50 healthy subjects were enrolled as controls. Patients had different stages of the

disease according to GOLD (GOLD II, Ill and V). Blood samples were obtained from al the
subjects and was sent to laboratory where copper and zinc levels were evaluated using auto-
analyzer.

Results:Mean serum copper levels among COPD patients and controls was 356.8ug/L and
224.7ug/L respectively. While comparing the results statistically, significant results were
obtained. Mean serum zinc levels among COPD patients and controls was 2135.1ug/L and
1539.2ng/L respectively. Mean serum zinc levels were significantly higher among COPD
patients.

Conclusion:COPD patients are accompanied by significant alteration of serum copper and
zinc levels.
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Introduction

Chronic obstructive pulmonary disease (COPD) is a common and treatable disease
characterized by progressive airflow limitation and tissue destruction. It is associated with
structural lung changes due to chronic inflammation from prolonged exposure to noxious
particles or gases most commonly cigarette smoke. Chronic inflammation causes airway
narrowing and decreased lung recoil. The disease often presents with symptoms of cough,
dyspnea, and sputum production. Symptoms can range from being asymptomatic to
respiratory failure.1-3

Most patients with COPD are middle-aged or elderly. In 2000, 16 million office visits were
attributed to COPD-related conditions, with the caseload expected to increase with the aging
of the population. There is no cure for COPD. True breakthroughs in treatment, particularly
disease-modifying agents, have been elusive.* SCOPD is characterized by increased numbers
of neutrophils, macrophages, and T lymphocytes (CD8 more than CD4) in the lungs. In
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general, the extent of the inflammation is related to the degree of the airflow obstruction.
These inflammatory cells release a variety of cytokines and mediators that participate in the
disease process.’There is evidence that high levels of heavy metals may play a key role in the
development of COPD due to the induction of chronic inflammation and oxidative stress. The
presence of higher levels of heavy metals in the air, water and food that people consume on a
daily basis is largely complemented by the effects of smoking. The region where the
settlement subjected to research is located is also significant.®Hence; the present study was
conducted for analyzing of the Serum Levels of copper and zinc in chronic obstructive
pulmonary disease patients.

Materials & methods

The present study was conducted for analyzing of the Serum Levels of copper and zinc in
chronic obstructive pulmonary disease patients. A total of 50 patients with presence of COPD
were enrolled. Another set of 50 healthy subjects were enrolled as controls. Diagnosis of
forced expiratory volume in 1 s (FEV1) of <80%; forced expiratory volume in 1 s
(FEV1)/forced vital capacity (FVC) ratio of <70%; FEVI reversibility after inhalation of
Salbutamol 400 pg of <12%.Blood samples were obtained from al the subjects and was sent
to laboratory where copper and zinc levels were evaluated using auto-analyzer. All the results
were recorded in Microsoft excel sheet and was subjected to statistical analysis using SPSS
software. Student t test and ANOVA was used for evaluation of level of significance.

Results

Mean age of the COPD patients and healthy controls was 43.8 years and 45.7 years
respectively. Majority proportion of patients of both COPD group and healthy controls were
males. Mean serum copper levels among COPD patients and controls was 356.8ug/L and
224.7ug/L respectively. While comparing the results statistically, significant results were
obtained. Mean serum zinc levels among COPD patients and controls was 2135.1ug/L and
1539.2ug/L respectively. Mean serum zinc levels were significantly higher among COPD
patients.

Table 1: Demographic data

Variable COPD Patients | Controls
Mean age (years) 43.8 45.7
Males (n) 38 35
Females (n) 12 15
Mean BMI (Kg/m?) 24.6 24.1
Table 2: Comparison of serum copper and zinc levels
Variable COPD Patients | Controls p-value
Serum Copper (ug/L) 356.8 224.7 | 0.001 (Significant)
Serum Zinc (ug/L) 2135.1 1539.2 | 0.000 (Significant)
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Graphl: Comparison of serum copper and zinc levels
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Discussion

Chronic obstructive pulmonary disease (COPD) is a leading cause of morbidity and mortality
worldwide, resulting in increasing economic and social burdens. COPD affects 5% to 15% of
the world’s population, and in 2007, it was diagnosed in 12 million Americans, with a
substantial number of unreported cases. Lung inflammation after exposure to inhaled
particles and gases is thought to be at the root of COPD pathophysiology. Exposure to these
inhaled particles in the lung results in the recruitment to and activation of inflammatory cells
in the lung. Mucus hypersecretion, small airway remodeling and narrowing, and destruction
of lung parenchyma are key features of the disease, which lead to cough, air trapping, and
worsening ventilation and perfusion mismatch.’-®

Zinc (Zn) plays a key role in many processes, such as DNA and RNA synthesis, energy
metabolism, many metabolic reactions and in the regulation of the immune system. Increased
prevalence of obstructive pulmonary disease has been associated with low daily dietary Zn
intake. Copper (Cu) is considered an essential element for living cells. On the other hand, it
might be quite toxic, as the toxicity of Cu is directly dependent on the values of the
physicochemical parameters of water (pH, alkalinity, solutes, hardness, etc.).® 1°Hence; the
present study was conducted for analyzing of the Serum Levels of copper and zinc in chronic
obstructive pulmonary disease patients.

Mean age of the COPD patients and healthy controls was 43.8 years and 45.7 years
respectively. Majority proportion of patients of both COPD group and healthy controls were
males. Mean serum copper levels among COPD patients and controls was 356.8ug/L and
224.7ug/L respectively. While comparing the results statistically, significant results were
obtained. Arora S et al, in a previous study, investigated whether serum inflammatory
markers, C-reactive protein (CRP), leptin, and nutritional status correlated with COPD
severity.Patients with increasing severity of COPD had a significantly greater serum
inflammatory marker level and poorer nutritional status.°

In the present study, mean serum zinc levels among COPD patients and controls was
2135.1pg/L and 1539.2ug/L respectively. Mean serum zinc levels were significantly higher
among COPD patients. Kunutsor SK et al assessed the association between Cu/Zn-ratio and
chronic obstructive pulmonary disease (COPD) risk.Serum Cu/Zn-ratio and Cu
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concentrations were linearly associated with COPD risk, whereas the relationship was
curvilinear for Zn and COPD risk. for the middle and top tertiles of Zn,
respectively.Increased serum Cu/Zn-ratio and Cu concentrations were linearly associated with
an increased COPD risk in men.** Systemic inflammation and disturbance in serum
electrolytes and trace elements in patients with COPD was evaluated in a previous study
conducted by Rasha M et al.Serum C-reactive protein (CRP), TNF-a, copper (Cu), zinc (Z),
Na, K, and Mg levels were measured for all participants.CRP, TNF, Cu, and Z were
significantly higher in the stable group than in the control group with significantly higher
levels during exacerbation. The Cu/Z ratio was significantly lower in the exacerbation group
than in the stable group.with more reduction observed in the exacerbation group.CRP, TNF-a,
Cu, and Z levels were significantly higher in stable COPD patients, with higher levels during
exacerbation.?

Conclusion

COPD patients are accompanied by significant alteration of serum copper and zinc levels.
However; further studies are recommended for better exploration of role of these elements in
pathogenesis of the disease.

References

1. Singh D, Agusti A, Anzueto A, Barnes PJ, Bourbeau J et al. Global Strategy for the
Diagnosis, Management, and Prevention of Chronic Obstructive Lung Disease: the
GOLD science committee report 2019. EurRespir J. 2019 May;53(5).

2. GBD 2015 Chronic Respiratory Disease Collaborators. Global, regional, and national
deaths, prevalence, disability-adjusted life years, and years lived with disability for
chronic obstructive pulmonary disease and asthma, 1990-2015: a systematic analysis for
the Global Burden of Disease Study 2015. Lancet Respir Med. 2017 Sep;5(9):691-706.

3. Stockley RA. Neutrophils and protease/antiprotease imbalance. Am J RespirCrit Care
Med. 1999 Nov;160(5 Pt 2):S49-52.

4. National Heart, Lung, and Blood Institute. Morbidity and Mortality: 2002 Chartbook on
Cardiovascular, Lung, and Blood Diseases. Bethesda, MD: US Department of Health and
Human Services; 2002

5. Skrepnek GH, Skrepnek SV. Epidemiology, clinical and economic burden, and natural
history of chronic obstructive pulmonary disease and asthma. Am J Manag Care. 2004; 10
(5 suppl): S129-S138

6. Yende S, Waterer GW, Tolley EA, Newman AB, Bauer DC, Taaffe DR, et al.
Inflammatory markers are associated with ventilatory limitation and muscle dysfunction
in obstructive lung disease in well functioning elderly subjects. Thorax. 2006;61:10-6.

7. Pinto-Plata VM, Millerova H, Toso JF, Feudjo-Tepie M, Soriano JB, Vessey RS, et al. C-
reactive protein in patients with COPD, control smokers and non-smokers. Thorax.
2006;61:23-8.

8. Man SF, Connett JE, Anthonisen NR, Wise RA, Tashkin DP, Sin DD. C-reactive protein
and mortality in mild to moderate chronic obstructive pulmonary disease. Thorax.
2006;61:849-53.

9. Fabbri LM, Hurd SS; for the GOLD Scientific Committee. Global strategy for the
diagnosis, management, and prevention of COPD: 2003 update. EurResp J. 2003; 22: 1-2

10. Arora, S., Madan, K., Mohan, A., Kalaivani, M., &Guleria, R. (2019). Serum
inflammatory markers and nutritional status in patients with stable chronic obstructive
pulmonary disease. Lung India : official organ of Indian Chest Society, 36(5), 393-398.

801



Journal of Cardiovascular Disease Research

ISSN: 0975-3583,0976-2833 VOL14, ISSUE 12, 2023

11. Kunutsor SK, Voutilainen A, Laukkanen JA. Serum Copper-to-Zinc Ratio and Risk of
Chronic Obstructive Pulmonary Disease: A Cohort Study. Lung. 2023;201(1):79-84.
d0i:10.1007/s00408-022-00591-6

12. Rasha M. Emam, Rasha A. Abdelfattah, ElhamAbdelhadyAbdelghany. Assessment of
trace elements, systemic inflammation, and electrolytes in patients with chronic
obstructive pulmonary disease. The Egyptian Journal of Bronchology volume 17, Article
number: 14 (2023)

802



