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A B S T R A C T   

Background and aim: Asthma is a chronic airway hyperresponsiveness disorder and Obese people 
have greater rates of asthma incidence and prevalence. Obesity, a complex condition, can cause 
nutritional metabolic problems that change trace elements and minerals. Trace element and 
antioxidant levels affect asthma aetiology. In this study, we aim to determine the serum levels of 
trace elements Zn, Fe, Cu, Mg, Co, Ni, Pb, Cd, and Cr, total antioxidants (TAS), and lifestyle that 
determine specific clinical conditions in asthma and obesity patients from Vellore City (Tamil 
Nadu, India). 
Methods: A case-control study to determine the level of the serum trace elements with 838 sub-
jects (n = 242 asthma patients, n = 140 asthmatic obese, n = 185 obese patients, and n = 271 
controls) between the ages of 20 and 60 years was carried out. Asthma was diagnosed based on 
the clinical examination and pulmonary function tests. Trace element levels were determined by 
atomic absorption spectrophotometry (AAS) in serum, and a DPPH-free radical scavenging assay 
was used to determine the total antioxidant capacity level in serum. 
Result: In asthma male patients, serum levels of Zn, Fe, Cu, Mg, and TAS were significantly lower 
and Pb, Cd, and Cr significantly higher, whereas in female asthma patients, serum levels of Zn, Fe, 
Mg, and TAS were significantly lower and Pb significantly higher. In asthmatic obese male pa-
tients, Fe, Cu, and TAS were significantly lower, and Pb, Cd, and Co were significantly higher; in 
asthmatic obese female patients, Zn, Fe, Cu, Mg, and TAS were significantly lower, and Ni was 
significantly higher. In obese male patients, Zn, Fe, Cu, and TAS were significantly lower and Cd 
was significantly higher, and in obese female patients, Zn, Fe, Cu, Mg, and TAS were significantly 
lower. 
Conclusion: The influence of the level of trace elements, heavy metal, total antioxidant, and the 
lifestyle patterns, may increase the risk of asthma and obesity.   

1. Introduction 

Asthma is a chronic respiratory condition. The respiratory symptoms like wheeze, chest tightness, cough and shortness of breath 
that vary in intensity with reduced expiratory airflow is said to be asthma [1]. The most frequent co-morbidity of asthma is obesity, 
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which has been linked to a higher risk of asthma attacks, severe respiratory symptoms, and inadequate management [2]. 
Recent years have shown an increase in the incidence of asthma [3], and having frequent asthma attacks can lower the quality of 

life [4]. Around 350 million people worldwide suffer from asthma, which accounts for about 350,000 fatalities annually [5]. The 
impact of various factors such as family history, occupation, climate change and pollution are possible risk factors for asthma. A lot of 
prospective research demonstrates that obesity is an asthma risk factor and has shown a connection between body mass index and the 
emergence of asthma. Obesity may impact asthma in two different ways. Initially, pro-inflammatory adipokines in the blood of obese 
people may cause or exacerbate airway inflammation, which in turn can lead to airway hyperresponsiveness or asthma. Secondly, the 
extra accumulation of tissue in the thoracic wall and abdominal area puts pressure on the respiratory tract, which might change how 
sensitive the airways were or directly worsen symptoms [6,7]. 

Asthma symptoms are managed through a range of medications and lifestyle measures, and attacks may be prevented by using 
inhaled corticosteroids and avoiding specific asthma triggers. Meanwhile, asthma was frequently associated with other co-morbidities 
such as allergic rhinitis [8]. It is well-documented that the impact of oxidative stress, environment, and specific genetic characteristics 
are possible risk factors for developing asthma [5,9]. 

Trace elements are the essential micronutrients that exist or present in human in a very low concentration. They play a vital role in 
physiological and biochemical processes and is a key for actual functioning of immune system and acts mainly as components of 
enzymes and vitamins [10–12]. Trace element imbalances negatively affect biological process and are associated with diseases such 
COPD [13,14]. Studies reported that the deviation of trace elements may be involved in the pathogenesis of asthma patients. Currently, 
many studies have been conducted to investigate the serum concentration of trace elements antioxidant mechanisms in asthma pa-
tients in comparison to controls [3,8]. 

Obesity is a chronic disease that affects millions of people worldwide. It is characterized by an abnormal or excessive accumulation 
of fat in the body, which can lead to various health problems. However, the relationship between trace element exposure levels and 
obesity is still inconclusive. For instance, some studies have shown that obese patients have a low intake of iron and zinc in their diets. 
Although several studies have shown that obesity alters micronutrient status, characterized by an increased accumulation of toxic 
elements and deficiencies of essential micronutrients, the existing evidence is still contradictory [15]. Demands for trace elements and 
minerals change with sex, age, metabolic demand, and lifestyle. Due to excessive energy consumption and a resulting insufficient 
dietary intake of trace elements and minerals, micronutrients in obese individuals are being analysed. Hidden hunger refers to this 
discrepancy between the intake of trace elements and minerals and the use of energy. As a result, the overweight population is the 
major demographic impacted by hidden hunger, since some studies have previously shown that the trace elements and minerals in the 
obese population alter because of poor food quality consumption [16,17]. 

The trace elements influence the antioxidant defence with the help of enzymes. The effect of free radicals is reduced by antioxidants 
[10,11,18]. The occurrence of oxidative stress is mainly in the support of oxidants when there is an imbalance. Oxidative stress may 
cause lung damage by exceeding to secondary metabolic ROS (Reactive oxygen species) [12,19,20]. Recent studies indicate that 
disturbances in pro-oxidant/antioxidant balance play a critical role in the pathogenesis of obesity and its related complications. 
Overproduction of reactive oxygen (ROS) and nitrogen (RNS) species alters cellular metabolism and signalling pathways Moreover, 
oxidative stress leads to the development of chronic inflammation in the adipose tissue [21]. 

Trace elements can damage blood vessel walls and indirectly contribute to hypertension by affecting the synthesis of certain en-
zymes and proteins, such as Nitric oxide synthase (NOS) and Superoxide dismutase (SOD). It is still debatable, nevertheless, how 
certain components affect blood pressure regulation. The intricate relationships between these trace elements and blood pressure 
require more investigation to be completely understood. The incidence and development of cerebral blood vessels in the heart have 
been linked to an imbalance of metals including cobalt, zinc, copper, and magnesium, according to some studies [22]. 

Previous studies have reported that environmental heavy metals’ potential health hazards are well known and the adverse effects of 
exposure to lead, mercury and cadmium have been of concern for more than twenty years. Asthma risk is increased by hazardous 
environmental factors and poor socioeconomic position, as well as by substandard housing’s increased potential of toxic heavy metals 
[8]. 

The aim of this study is to determine the trace elements levels of Zinc (Zn), iron (Fe), copper (Cu), magnesium (Mg), Nikel (Ni), Lead 
(Pb), cadmium (Cd), chromium (Cr), Cobalt (Co) and Total antioxidant status (TAS), and lifestyle habits that determine specific clinical 
conditions in asthma and obesity patients. This study is to understand the function of various trace elements significance in the 
pathophysiology of asthma by examining their presence in the serum levels of asthma patients. This will provide differences between 
individuals with asthma and healthy individuals. 

2. Materials and methods 

2.1. Subjects 

The samples for case-control study were recruited from the Department of Asthma and Allery, Nalam Medical centre and Hospital, 
Vellore, Tamil Nadu, India between January 2021 to May 2023. Total 838 Subjects (n = 121 asthma male patients and n = 121 asthma 
female patients; n = 61 asthmatic obese male patients and n = 79 asthmatic obese female patients; n = 99 obese males and n = 86 
obese females; n = 151 control males and n = 120 control females) between the ages of 20 and 60 years were included for this study. 
All recruited participants are belonging to Asian ethnic backgrounds. 

The study protocol was approved by Nalam medical centre and hospital (NMCHEC0006) and Vellore Institute of Technology (VIT/ 
IHCH/X/2021/03) Institutional Human Ethical committees. The signed informed consent written in the local language was obtained 

A. Pootheri et al.                                                                                                                                                                                                       



Heliyon10(2024)e29270

3

Table:1 
Working conditions (Variable) of air-acetylene flame-atomic absorption spectrophotometry.  

Trace 
elements 

Working condition Variables Atomic absorption Flame emission 

Wavelength 
nm 

Slit width 
nm 

Optimum working range 
ul/ml 

Lamp 
current 

Fuel Support Flame stoichiometry Wave length 
nm 

Slit 
width 

Fuel Support 

Zn 360.1 0.2 10–2000 20 mA Acetylene Nitrous 
oxide 

Reducing; red cone 1.5–2 
cm 

360.1 nm 0.1 nm acetylene Nitrous 
oxide 

Fe 248.3 0.2 0.06–15 5 mA acetylene Air Oxidizing 372.0 nm 0.1 nm acetylene Air 
Cu 324.7 0.5 0.03–10 4 mA acetylene Air Oxidizing 327.4 nm 0.1 nm acetylene Nitrous 

oxide 
Mg 285.2 0.5 0.003–1 4 mA acetylene Air Oxidizing 285.2 nm 0.1 nm acetylene Nitrous 

oxide 
Ni 232.0 0.2 0.1–20 4 mA acetylene Air Oxidizing 341.5 nm 0.1 nm acetylene Nitrous 

oxide 
Pb 217.0 1.0 0.1–30 5 mA acetylene Air Oxidizing 4.5.8 nm 0.1 nm acetylene Nitrous 

oxide 
Cd 228.8 0.5 0.02–3 4 mA acetylene Air Oxidizing 326.1 nm 0.1 nm acetylene Nitrous 

oxide 
Cr 357.9 0.2 0.06–15 7 mA acetylene Air Reducing 425.4 nm 0.1 nm acetylene Nitrous 

oxide 
Co 240.7 0.2 0.05–15 7 mA acetylene Air Oxidizing 345.nm 0.1 nm acetylene Nitrous 

oxide  
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from both the patients and controls were obtained before sample collection. 

2.2. Questionnaires 

The diagnosis of bronchial asthma was established in the presence of clinical symptoms when pulmonary function test showed a 
reversible airflow obstruction or a positive unspecified bronchial provocation test. For allergy skin test, the substances contributing to 
asthma and allergy symptoms which is clinically confirmed were included. In Anthropometric measurement, Body Mass Index (BMI) 
was calculated using the formula weight in kilograms divided by square of height in meter. According to the Asia Pacific Guidelines for 
BMI Classification, those with a BMI of more than 25 were classified as obese (WHO, 2000). 

The controls are free from asthma with no background of asthma and family history. Inclusion criteria, clinically confirmed asthma 
cases, age of above 20–60 years. Exclusion criteria, HIV patients, unwilling to give consent, pregnant and breast-feeding women, 
patients who are in antibiotics and patients with other diseases were excluded from the study. From each participant such as gender, 
age duration of disease, onset age of diseases, Blood pressure (BP) occupation, habitant, clinical characteristics and family history, 
triggers, medication, physical activities, diet, and lifestyle habits of the individuals was recorded. In lifestyle. 

In addition, the questionnaires on smoking habits, quantities of consumed cigarettes, drinking habits, quantities of consumed 
alcohol beverages, tobacco use, dietary pattern and physical activity were performed. The consumed quantities of alcohol, smoking, 
tobacco, dietary intake, and physical activities were calculated based on daily, weekly, and monthly. 

2.3. Sample collection and separation of serum 

Approximately 2 ml of human peripheral blood sample was collected in Ac Cuvet Clot Activator tube from each individuals (pa-
tients and controls). The tubes were centrifuged at 1000 rotating per minute (RPM) 5 min (REMI Centrifuge C 854/8). Serum was 
extracted from the collected samples after centrifugation and then the serum samples kept at - 20◦C in metal-free plastic test tubes for 
assay. The serum samples were then brought at room temperature prior use for analysis. 

2.4. Analytical methods used in this study 

2.4.1. Flame-atomic absorption spectrophotometry 
The concentrations of trace elements were measured using an atomic absorption spectroscopy method. As soon as the sample is in 

the right form, elemental determination is quick and precise. It is a delicate, precise technique that only allows for the simultaneous 
detection of one element. In this study serum trace elements levels Zn, Fe, Cu, Mg, Ni, Pb, Cd, Cr, and Co was analysed by air-acetylene 
flame-atomic absorption spectrophotometry (AAS; VARIAN AA240) working conditions (Variable) tabulated in Table 1. 

Standard concentrations of metals prepared in 100 ml of standard flask as follows by serial dilution from 1000 parts per million 
ppm and added 1 mL of high purity nitric acid. Then the working standard solution were prepared from stock by the serial dilution 
technique,2 ppm 4 ppm,6 ppm,8 ppm, 10 ppm for each element. Serum metal analysis was done by dilution 0.5 ml of serum mixed with 
9.5 ml of sterile MilliQ Water and total serum metal levels were estimated by AAS [14] in Technology Business Incubator (TBI) 
Laboratory, Vellore Institute of Technology, Vellore. The unknown concentration of the trace elements was determined from the 
standard curve. 

2.5. DPPH free radical scavenging assay 

Total antioxidant status (TAS) was determined with 2,2-Dipheny 1-1-picryl-hydrazyl (DPPH) free radical scavenging assay. The 
method was developed by Blois in the year 1958 to determine the antioxidant activity [23]. Working concentration of Ascorbic Acid 
standards of 1–10 μ M was prepared make up to 100ul with milliqu water and was treated with 0.1 mM 900ul DPPH and negative 
controls standard without ascorbic acid. Ascorbic acid (potent antioxidant) of different concentration was considered as standard to 
calculate percentage of free radical scavenging capacity. Deproteinization of serum sample 200ul of acetonitrile should be added to 
100ul of serum and incubate for 5mins at room temperature. The tubes were centrifuge at 1500 rpm for 5mins.Supernatant should be 
collected in fresh tube and triplicates were made supernatant should be used for DPPH assay and then 100ul of serum sample was 
added with 900ul of 0.1 mM DPPH solution in a 2 ml micro-centrifuge tube and incubate the sample for 30mins in dark at room 
temperature and negative control 100ul of acetonitrile and 900ul of DPPH without serum sample. Measurements of TAS were per-
formed on UV spectrophotometer, absorbance at 517 nm the antioxidant activity was determined by monitoring the decrease in the 
absorbance. Result can be reported as the percentage scavenging potential or in ascorbic acid equivalent. Percentage of scavenging 
potential is calculated by the mentioned formula, % of scavenging potential = (1-(sample absorbance/negative control absorbance) 
*100. 

2.6. Statistical analysis 

The statistical analysis for case-control study was performed by GraphPad and Pearson’s correlations coefficient calculator. serum 
level trace elements were analysed by Unpaired student’s t-test. Test of normality were Shapiro-Wilk. Subjects were classified into four 
groups like asthma, asthmatic obese, obese, controls, and analysed further among same genders for each group, compared with control 
males and females. Difference in age, height, weight BMI, serum levels of trace elements and TAS were analysed by unpaired student’s 
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t-test. 
Pearson’s correlations were used for correlation studies to correlated parameters such as Systolic BP, Diastolic BP, BMI, and TAS 

with trace elements. Linear regression analysis was performed to examine the relationship of serum trace elements with clinical 
characteristics such as Systolic BP, Diastolic BP, BMI, and TAS in patients, with baseline characteristics as dependent variable and 
serum trace elements as independent variables. Systolic and Diastolic BP, BMI, duration of disease, and TAS were considered as 
confounding factors when examining association among patients, serum levels of trace elements. All the p-value of <0.05 was 
considered as statistically significance. 

3. Results 

3.1. Demographics characteristics and anthropometric measurements 

Table 2, represent the demographic characteristics and anthropometric measurements of asthma patients, asthmatic obese patients, 
and obese patients compared with the control group. In asthma patient males mean age and height showed statistically significant 
differences when compared to control males, and in asthma patient females, the height was statistically significant when compared to 
control females and asthma patient male and females Systolic BP showed statistically higher when compared controls (p < 0.05). In 
asthmatic obese, male patients mean age, weight, and BMI showed statistically significant differences when compared to control 
males, and in females, all four factors showed significance (p < 0.05). All four factors in obese male patients showed a statistically 
significant difference (p < 0.05), and in obese female patients, the mean age showed no significant difference (p > 0.05). 

Table 3 shows the lifestyle habits of asthma, asthmatic obese, obese patients, and controls. Most of the patients and controls belong 
to urban communities. The quantities of cigarettes, tobacco use, and alcohol consumption were greater in male patients when 
compared to control males. In occupation, control males and females involved in professional careers, and in patients, most of them 
were housewives, company workers, and laborers. Males tended to be more physically active than females in both control and patients. 

Table 4 shows the serum levels of trace elements in asthma patients and controls. In asthma patient males, the serum levels of Zn, 
Fe, Cu, Mg, and TAS were significantly lower than control males, p = 0.0050, p = 0.0457, p = 0.006, p = 0.008, and p = 0.0001 (p <
0.05). The serum levels of Pb, Cd, and Co were found to be statistically higher p = 0.009, and p = 0.026 (p < 0.05) when compared to 
control males. In asthma patient females, serum levels of Zn, Fe, and Mg p = 0.001 p = 0.003 p = 0.000 and p = 0.0001 were found to 
be significantly lower than control females (p < 0.05). The serum levels of Pb were significantly higher, than in asthma patient females 
p = 0.002 (p < 0.05). There was no significant difference in the serum levels (Ni and Co) in asthma patient males and (Cu, Ni, Cd, Cr 
and Co) in asthma patient Females (p > 0.05). 

Table 5 presents the serum levels of trace elements in asthmatic obese patients and controls. In asthmatic obese patient males, the 
serum levels of Fe, Cu, and TAS were significantly lower than control males p = 0.037 p = 0.002 and p = 0.003(p < 0.05). Serum levels 
of Pb, Cd, and Co were significantly higher than in control males p = 0.004, p = 0.000 and p = 0.025, (p < 0.05). In asthmatic obese 
patient females, Zn, Fe, Cu, Mg, and TAS were found to be significantly lower than in control females p = 0.000 p = 0.008 p = 0.001 p 

Table 2 
Demographics characteristics and Anthropometric measurements of asthma, asthmatic obese, obese patients, and controls.  

Factors Asthma patient Males n =
121 

Control Males n =
151 

P value Asthma patient Females n =
121 

Controls Females n =
120 

P value 

Mean Age (yrs) 39.63 ± 16.13 34.50 ± 11.44 0.002* 33.81 ± 13.57 32.95 ± 10.16 0.578 
Weight (Kg) 58.33 ± 11.63 60.09 ± 10.46 0.1910 54.95 ± 8.59 54.47 ± 8.14 0.656 
Height (m) 137.68 ± 59.57 163.20 ± 8.49 0.0001* 129.86 ± 61.24 158.31 ± 7.58 0.000* 
BMI (kg/m2) 21.81 ± 3.34 22.49 ± 3.05 0.0809 22.08 ± 3.28 21.75 ± 3.15 0.429 
Systolic BP 126.39 ± 15.25 121.17 ± 12.74 0.002* 124.03 ± 14.18 120.33 ± 13.02 0.033* 
Diastolic BP 80.88 ± 9.92 79.35 ± 10.72 0.222 79.51 ± 10.84 79.99 ± 9.05 0.705  

Factors Asthmatic obese Males n =
61 

Control Males n =
151 

P value Asthmatic obese patient Females n 
= 79 

Controls Females n =
120 

P value 

Mean Age 
(yrs) 

41.39 ± 13.39 34.50 ± 11.44 0.0004* 37.24 ± 10.73 32.95 ± 10.16 0.004* 

Weight (Kg) 85.00 ± 14.07 60.09 ± 10.46 0.0001* 74.80 ± 12.12 54.47 ± 8.14 0.000* 
Height (m) 161.36 ± 8.85 163.20 ± 8.49 0.179 154.23 ± 7.72 158.31 ± 7.58 0.000* 
BMI (kg/m2) 32.76 ± 5.41 22.49 ± 3.05 0.0001* 31.42 ± 5.16 21.75 ± 3.15 0.000* 
Systolic BP 123.77 ± 18.47 121.17 ± 12.74 0.249 122.29 ± 13.59 120.33 ± 13.02 0.301 
Diastolic BP 81.96 ± 11.69 79.35 ± 10.72 0.1275 80.21 ± 13.07 79.99 ± 9.05 0.680  

Factors Obese Males n = 99 Control Males n = 151 P value Obese Females n = 86 Controls Females n = 120 P value 

Mean Age (yrs) 38.17 ± 10.41 34.50 ± 11.44 0.0102* 32.94 ± 7.45 32.95 ± 10.16 0.996 
Weight (Kg) 87.96 ± 16.71 60.09 ± 10.47 0.0001* 81.74 ± 17.16 54.47 ± 8.14 0.000* 
Height (m) 159.40 ± 9.48 163.20 ± 8.49 0.0010* 154.71 ± 7.37 158.31 ± 7.58 0.001* 
BMI (kg/m2) 34.82 ± 8.06 22.49 ± 3.05 0.0001* 34.22 ± 7.97 21.75 ± 3.15 0.000* 
Systolic BP 121.33 ± 14.19 121.17 ± 12.74 0.928 122.47 ± 13.62 120.33 ± 13.02 0.278 
Diastolic BP 78.83 ± 11.34 79.35 ± 10.72 0.722 79.42 ± 11.32 79.99 ± 9.05 0.957 

Student’s t-test P < 0.05. 
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Table 3 
Lifestyle habit of asthma, asthmatic obese, obese patients, and controls.  

Factors Control Males n 
= 151 

Controls Females 
n = 120 

Asthma patient 
Males n = 121 

Asthma patient 
Females n = 121 

Asthmatic obese patient 
Males n = 61 

Asthmatic obese patient 
Females n = 79 

Obese patient 
Males n = 99 

Obese patient 
Females n = 86 

Habitat 
Rural 48(31.7 %) 53(44.1 %) 27(22.3 %) 43(35.5 %) 19(31.1 %) 33(41.7 %) 12(12.1 %) 27(31.3 %) 
Urban 103(68.2 %) 67(55.8 %) 94(77.6 %) 78(64.4 %) 42(68.8 %) 46(58.2 %) 87(87.8 %) 59(68.6 %) 
Ethnicity Group 
South India 149(98.6 %) 120(100 %) 119(98.3 %) 120(100 %) 61(100 %) 78(98.7 %) 99(100 %) 85(98.8 %) 
North India 2(1.3 %) 0(0 %) 2(1.6 %) 0(0 %) 0(0 %) 1(1.2 %) 0(0 %) 1(1.1 %) 
Education 
Nil 2(1.3 %) 3(2.5 %) 9(7.4 %) 11(9.0 %) 4(6.5 %) 3(3.7 %) 4(4.0 %) 2(2.3 %) 
Less than class 10 28 (18.5 %) 18(15 %) 36(29.7 %) 31(25.6 %) 16(26.2 %) 22(27.8 %) 20(20.2 %) 18(20.9 %) 
10 + 2 26(17.2 %) 19(15.8 %) 17(14.0 %) 39(32.2 %) 18(29.5 %) 14(17.7 %) 27(27.2 %) 22(25.5 %) 
Graduates 62(41.0 %) 64(53.3 %) 31(25.6 %) 21(17.3 %) 12(19.6 %) 24(30.3 %) 28(28.2 %) 27(31.3 %) 
Post Graduates 30(19.8 %) 12(10 %) 18(14.8 %) 11(9.09 %) 9(14.7 %) 11(13.9 %) 14(14.1 %) 10(11.6 %) 
Others 3(1.9 %) 4(3.3 %) 10(8.2 %) 8(6.6 %) 2(3.2 %) 5(6.3 %) 6(6.0 %) 7(8.1 %) 
Cigarette Smoking 
Never Smokers 110(72.8 %) 117(97.5 %) 66(54.5 %) 120(99.1 %) 28(45.9 %) 77(97.4 %) 65(65.6 %) 80(93.0 %) 
Daily(n) 30(19.8 %) 0(0 %) 44(36.3 %) 0(0 %) 27(44 %) 0(0 %) 30(30.3 %) 0(0 %) 
Weakly (n) 9(5.9 %) 0(0 %) 5(4.1 %) 0(0 %) 6(9.8 %) 0(0 %) 4(4.0 %) 0(0 %) 
Occasionally(n) 2(1.3 %) 3(2.5 %) 6(4.9 %) 1(0.8 %) 0(0 %) 2(2.5 %) 0(0 %) 3(3.4 %) 
Pan masala 
Never 144(%) 120(%) 106(%) 119(%) 57(%) 79(%) 96(%) 85(%) 
Daily 2(1.3 %) 0(0 %) 6(4.9 %) 0(0 %) 0(0 %) 0(0 %) 0(0 %) 0(0 %) 
Weakly 3(1.9 %) 0(0 %) 4(3.3 %) 0(0 %) 3(4.9 %) 0(0 %) 3(3.0 %) 0(0 %) 
Occasionally 2(1.3 %) 0(0 %) 5(4.1 %) 1(0.8 %) 1(1.6 %) 0(0 %) 0(0 %) 1(1.1 %) 
Beedi  120(100 %)       
Never 146(9.6 %) 0(0 %) 107(88 %) 121(100 %) 54(88 %) 79(100 %) 93(9.3.9 %) 85(98.8 %) 
Daily 2(1.3 %) 0(0 %) 6(4.9 %) 0(0 %) 3(4.9 %) 0(0 %) 3(3.0 %) 0(0 %) 
Weakly 3(1.9 %) 0(0 % 5(4.1 %) 0(0 %) 0(0 %) 0(0 %) 2(2.0 %) 0(0 %) 
Occasionally 0(0 %)  3(2.4 %) 0(0 %) 4(6.5 %) 0(0 %) 1(1.0 %) 1(1.1 %) 
Alcoholism 
Never alcoholism 114(75.4 %) 115(%) 67(%) 120(%) 32(52.4 %) 72(91.1 %) 64(64.6 %) 80(93.0 %) 
Daily 20(13.2 %) 0(%) 34(%) 0(0 %) 21(34.4 %) 0(0 %) 26(26.2 %) 0(0 %) 
Weakly 7(4.6 %) 0(%) 12(%) 0(0 %) 5(9.2 %) 0(0 %) 5(5.0 %) 0(0 %) 
Occasionally 8(5.2 %) 6(%) 3(%) 1(0.8 %) 3(5.5 %) 4(5.0 %) 4(4.0 %) 6(6.9 %) 
Occupations 
Professional 71(47.0 %) 59(49.1 %) 36(29.7 %) 13(10.7 %) 14(25.9 %) 11(13.9 %) 60(60.6 %) 38(44.1 %) 
Students 19(12.5 %) 9(7.5 %) 27(22 %) 24(19.8 %) 3(5.5 %) 5(6.3 %) 7(7.0 %) 2(2.3 %) 
House wife – 39(32.5 %) – 59(48.7 %) – 52(65.8 %) – 30(34.8 %) 
Company and 

factory 
28(18.5 %) 3(2.5 %) 13(10.7 %) 9(7.4 %) 16(29.6 %) 0(0 %) 14(14.1 %) 6(6.9 %) 

Labours 32(21.1 %) 8(6.6 %) 42(34.7 %) 12(9.9 %) 25(40.9 %) 9(11.3 %) 17(17.1 %) 8(9.3 %) 
Un employed 1(0.6 %) 2(1.6 %) 3(2.4 %) 4(3.3 %) 3(5.5 %) 2(2.5 %) 1(1.0 %) 2(2.3 %) 
Physical activity 
No physical 

activity 
84(55.6 %) 76(63.3 %) 90(74.3 %) 99(81.8 %) 41(75.9 %) 68(86.0 %) 85(85.8 %) 73(92.4 %) 

Daily 43(28.4 %) 26(21.6 %) 16(13.2 %) 6(4.9 %) 11(20.3 %) 8(10.1 %) 9(9.0 %) 11(13.9 %) 
Weakly 24(15.8 %) 19(15.8 %) 15(12.3 %) 16(13.2 %) 2(3.7 %) 3(3.7 %) 5(5.0 %) 2(2.3 %) 

Qualitative variable expressed as a percentage (number). 
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= 0.012 and p = 0.003 (p < 0.05). Serum levels of Ni and Pb were significantly higher than in asthmatic obese patient females p =
0.028 and p = 0.002 (p < 0.05). No significant difference in serum levels (Zn, Mg Ni and Cr) in asthmatic obese males and (Cd, Cr and 
Co) in asthmatic obese patient females (p > 0.05). 

Table 6 shows serum level of trace elements in obesity and controls in obese patient males’ serum levels Zn, Fe, Cu, Mg and TAS 
significantly was lower than control males p = 0.032, p = 0.000, p = 0.000, p = 0.019 and p = 0.015 (p < 0.05) and serum level cd was 
significantly higher p = 0.0001 (p > 0.05). In serum levels Zn, Fe, Cu and TAS was significantly lower when compared to controls 
females p = 0.027, p = 0.020, p = 0.031 p = 0.003 and p = 0.019 (p < 0.05), respectively. In obese patient males (Mg, Ni Pb, Cr and 
Co), obese patient females showed no significant association in serum levels of trace elements (p > 0.05). 

The Pearson correlation framework of our dataset was shown in our study using a heatmap. All variables in our dataset are rep-
resented by the x and y axes of the heatmap, and the Pearson correlation between each pair of variables is shown by the colour 
gradient, which goes from blue to yellow. After analysing the heatmap, a particular group of variables that were positively associated 
appeared, indicating that there could be an underlying cause affecting these variables. The upcoming study will now have a new focus 
attributable to this result. 

Fig. 1 shows the correlations of serum trace elements with baseline characteristics and TAS in controls. TAS is showed positive 
correlation with Cd, in control male and with Cr in controls females. Systolic BP showed a positive correlation with Co in female 
asthma patients. Fig. 2 shows the correlations of serum trace elements with baseline characteristics and TAS in asthma patients. TAS is 
showed positive correlation with Zn, Ni, and negative correlation with Cd. Cr is showed positive correlation BMI in asthma patient 
males. In asthma patient females, TAS is showed positive correlation with Fe and Cr. Cr showed a positive correlation with TAS in 
female asthma patients. Systolic BP showed a positive correlation with Co in male asthma patients, and systolic BP showed a positive 
correlation with Zn in female asthma patients. Fig. 3 shows Correlations of serum trace elements with baseline characteristics and TAS 
in asthmatic obese patients. The BMI showed positive correlation with Zn in asthmatic obese patient males. In asthmatic obese patient 
females TAS showed negative correlation with Pb, and duration is shows positive correlation with Cr. Systolic BP showed a negative 
correlation with Ni in asthma with obese males, and diastolic BP showed a negative correlation with Zn and Ni in asthma with obese 
males. Systolic BP showed a negative correlation with Cu and Cd in asthma with obese female patients and Ni showed a positive 
correlation. Fig. 4 presents Correlations of serum trace elements with baseline characteristics and TAS in obese patients. The BMI is 

Table 4 
Serum levels of trace element and TAS in asthma patients and controls.  

Trace elements and TAS Males (n = 272) Females (n = 241) 

Asthma Males n = 121 Control Males n = 151 P value Asthma Females n = 121 Control Females n = 120 P value 

Zn μg/dl 0.090 ± 0.190 0.561 ± 1.843 0.005* 0.107 ± 0.183 0.183 ± 0.182 0.001* 
Fe μg/dl 0.288 ± 0.25 0.390 ± 0.514 0.045* 0.143 ± 0.224 0.233 ± 0.250 0.003* 
Cu μg/dl 0.006 ± 0.15 0.090 ± 0.154 0.006* 0.084 ± 0.236 0.103 ± 0.138 0.452 
Mg μg/dl 0.256 ± 0.38 0.459 ± 0.780 0.008* 0.235 ± 0.336 0.403 ± 0.306 0.000* 
Ni μg/dl 0.038 ± 0.77 0.012 ± 0.307 0.706 0.072 ± 0.700 0.000 ± 0.217 0.281 
Pb μg/dl 0.086 ± 0.38 0.002 ± 0.080 0.009* 0.088 ± 0.281 0.005 ± 0.072 0.002* 
Cd μg/dl 0.045 ± 0.122 0.006 ± 0.154 0.026* 0.056 ± 0.190 0.020 ± 0.162 0.120 
Cr μg/dl 0.095 ± 0.49 0.000 ± 0.288 0.049* 0.096 ± 0.516 0.011 ± 0.396 0.145 
Co μg/dl 0.078 ± 0.216 0.035 ± 0.221 0.101 0.084 ± 0.220 0.062 ± 0.237 0.473 
TAS 12.970 ± 8.499 23.56 ± 17.18 0.000* 10.89 ± 7.300 20.19 ± 15.63 0.000* 

(Zn), iron (Fe), copper (Cu), magnesium (Mg), Nikel (Ni), Lead (Pb), cadmium (Cd), cadmium (Cd), chromium (Cr), Cobalt (Co) and Total antioxidant 
status (TAS). 
Student’s t-test. P < 0.05. 

Table 5 
Serum levels of trace element and TAS in asthmatic obese and controls.  

Trace elements and 
TAS 

Males (n = 205) Females (n = 199) 

Asthmatic obese Males n =
54 

Control Males n =
151 

P value Asthmatic obese Females n =
79 

Control Females n =
120 

P value 

Zn μg/dl 0.176 ± 0.307 0.561 ± 1.843 0.106 0.093 ± 0.152 0.183 ± 0.182 0.000* 
Fe μg/dl 0.223 ± 0.554 0.390 ± 0.514 0.037* 0.114 ± 0.385 0.233 ± 0.250 0.008* 
Cu μg/dl 0.016 ± 0.160 0.090 ± 0.154 0.002* 0.030 ± 0.186 0.103 ± 0.138 0.001* 
Mg μg/dl 0.320 ± 0.418 0.459 ± 0.780 0.189 0.208 ± 0.762 0.403 ± 0.306 0.012* 
Ni μg/dl 0.089 ± 0.697 0.012 ± 0.307 0.264 0.068 ± 0.209 0.000 ± 0.217 0.028* 
Pb μg/dl 0.052 ± 0.170 0.002 ± 0.080 0.004* 0.048 ± 0.122 0.005 ± 0.072 0.002* 
Cd μg/dl 0.142 ± 0.340 0.006 ± 0.154 0.000* 0.045 ± 0.220 0.020 ± 0.162 0.358 
Cr μg/dl 0.075 ± 0.682 0.000 ± 0.288 0.260 0.037 ± 0.767 0.011 ± 0.396 0.732 
Co μg/dl 0.106 ± 0.173 0.035 ± 0.221 0.025* 0.077 ± 0.193 0.062 ± 0.237 0.648 
TAS 16.28 ± 10.83 23.56 ± 17.18 0.003* 14.41 ± 8.59 20.19 ± 15.63 0.003* 

(Zn), iron (Fe), copper (Cu), magnesium (Mg), Nikel (Ni), Lead (Pb), cadmium (Cd), cadmium (Cd), chromium (Cr), Cobalt (Co) and Total antioxidant 
status (TAS). 
Student’s t-test P < 0.05. 
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showed positive correlation with Fe and Co and TAS is showed positive correlation with Cu in obese patient males. In obese patient 
females TAS showed a positive correlation with Co. Systolic BP showed a negative correlation with Pb in obese males, and systolic BP 
showed a negative correlation with Ni in obese females. 

In our study, we applied a linear regression analysis to investigate the relationship between the dependent variable and the 

Table 6 
Serum levels of trace element and TAS in obesity and controls.  

Trace elements and TAS Males (n = 250) Females (n = 206) 

Obese Males n = 99 Control Males n = 151 P value Obese Females n = 86 Control Females n = 120 P value 

Zn μg/dl 0.162 ± 0.160 0.561 ± 1.843 0.032* 0.131 ± 0.133 0.183 ± 0.182 0.027* 
Fe μg/dl 0.167 ± 0.300 0.390 ± 0.514 0.000* 0.154 ± 0.225 0.233 ± 0.250 0.020* 
Cu μg/dl 0.018 ± 0.117 0.090 ± 0.154 0.000* 0.060 ± 0.141 0.103 ± 0.138 0.031* 
Mg μg/dl 0.236 ± 0.309 0.459 ± 0.780 0.019* 0.174 ± 0.750 0.403 ± 0.306 0.003* 
Ni μg/dl 0.010 ± 0.336 0.012 ± 0.307 0.962 0.014 ± 0.363 0.000 ± 0.217 0.728 
Pb μg/dl 0.070 ± 1.202 0.002 ± 0.080 0.488 0.005 ± 0.598 0.005 ± 0.072 0.999 
Cd μg/dl 0.093 ± 0.158 0.006 ± 0.154 0.000* 0.031 ± 0.063 0.020 ± 0.162 0.575 
Cr μg/dl 0.071 ± 0.702 0.000 ± 0.288 0.266 0.019 ± 0.609 0.011 ± 0.396 0.879 
Co μg/dl 0.000 ± 0.353 0.035 ± 0.221 0.338 0.006 ± 0.415 0.062 ± 0.237 0.220 
TAS 18.19 ± 16.79 23.56 ± 17.18 0.015* 15.09 ± 14.34 20.19 ± 15.63 0.019* 

(Zn), iron (Fe), copper (Cu), magnesium (Mg), Nikel (Ni), Lead (Pb), cadmium (Cd), cadmium (Cd), chromium (Cr), Cobalt (Co) and Total antioxidant 
status (TAS). 
Student’s t-test P < 0.05. 

Figure:1. Heat map of Pearson’Correlations of serum trace elements with baseline characteristics and TAS in control.  

Figure:2. Heat map of Pearson’Correlations of serum trace elements with baseline characteristics and TAS in asthma.  
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independent variables with trace elements. Systolic BP, diastolic BP, BMI, and TAS was chosen as dependent variables. Zn, Fe, Cu, Mg, 
Ni, Pb, Cd, Cr, and Co were independent variables in the linear regression analysis. In linear regression analysis, the correlation is 
significant at the 0.05 level (2-tailed), as shown in Table 7. A report of the overall statistical significance of the linear regression include 
the R-squared value, Beta (β) value and p-value. 

4. Discussion 

The incidence of asthma has been progressively rising over the past several years on a global scale. A lung disease with persistent 
inflammation is known as asthma. It is characterized by a production of mucous, airway smooth muscle (ASM) hypertrophy and 
hyperplasia [24]. Asthma incidence and prevalence are higher in obese individuals [6,25]. 

As per numerous studies, trace elements may have a role in both acute and chronic inflammatory disorders, including asthma [26]. 
Endogenous reactive oxygen species [ROS], as well as free radicals, which are important in the development of asthma, were created 
by inflammatory cells an harm tissues. [3], The lung’s antioxidant defence systems against block these harmful oxidants [27]. The most 
important antioxidant systems are the superoxide dismutase (SOD) which contains zinc and copper in their structures, and hence zinc 
is essential for the optimal functions of immune system [28]. Trace elements are vital in preventing damage from oxidative stress [3, 
29]. 

Studies reported concentrations of some elements in excess (above optimum) or deficient amount can progress to some types of 
metabolic abnormalities which could lead to obesity [16,17]. Gizela et al., 2023 reported obesity can have harmful consequences such 
as nutritional metabolic disturbance, accumulation of adipose tissue, which harms the subject health [17]. 

In the present study, we aimed to determine the trace element levels of Zn, Fe, Cu, Mg, Co, Ni, Pb, Cd, Cr, and TAS in asthma and 
obese patients and compared with controls in the Vellore population. Patients had lower serum trace element levels of Zn, Fe, Cu, Mg, 
and TAS. markedly higher levels of Ni, Pb, Cd, Cr, and Co when compared with controls. In this study, we found a significant difference 
between patients and controls in serum element levels (p < 0.05). The current study has several strengths. To the best of our 
knowledge, this is the first study to assess the relationship between trace element levels and antioxidant potential in asthma, asthmatic 
obese and obese individuals in South Indian. Also, there is lack of research in serum levels of nickel, lead, cadmium, and chromium in 
asthma and obesity individuals in Indian population. 

The levels of trace elements have been proposed as potential biomarkers for assessing susceptibility to asthma and obesity. The 
status of trace elements is contingent upon various factors, including dietary patterns and the distribution of indicated elements within 
the body. In the present study, the dietary pattern of asthma, asthmatic obese, obese and controls, food habits non-vegetarians were 

Figure:3. Pearson’Correlations of serum trace elements with baseline characteristics and TAS in asthmatic obese patients.  

Figure:4. Pearson’Correlations of serum trace elements with baseline characteristics and TAS in obese patients.  
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higher in all groups. Intake of fruits, vegetables, chicken, mutton, and fish are less in patients when compared to controls. The fast-food 
consumption was higher in the weekly basis of obese males when compared to other groups. Lower dietary intake may alter the trace 
elements concentration. 

Most of the enrolled asthma and obesity patients were labourers and factory workers whose work area could be related to exposure 
change in trace elements. A large proportion of asthma patients suffer from severe, long-term conditions, which may interfere with 
body homeostasis and change the amounts of certain trace elements. Trace elements play a significant role in the pathogenesis of 
asthma, and a variety of factors, including age, time span, cardiovascular condition, inheritance, profession, surroundings, harmful 
substances report, metallic substances in food and water, polluted air and soil, and way of life determine the disease’s overall course 
[30]. 

Our results agree with results obtained by others [1, 3, 7 17]. The onset and progression of asthma may be influenced by blood trace 
element levels, as evidenced by the previously documented substantial reduction in Zn, Fe, Cu, Mg, and TAS in asthma patients 
compared to controls Song Mao et al., [3]. By the same token, Hyun et al., and Wu, Ke et al. [31,32], reported that higher levels of 
heavy metals are leading to asthma, coincident with an increase in serum Pb levels in asthma patients compared with controls. 

A few past studies reported an association between serum trace element levels and antioxidant mechanisms [33]. Esra et al., [34] 
assumed that the molecular makeup of the antioxidant enzymes contains trace elements. By controlling the host immune system, these 
enzymes function as a component of the immune response and can change the viral genome. Reactive oxygen species can make a 
person more susceptible if they consume inadequate antioxidants. The current study shows patients have significantly lower anti-
oxidant capacity when compared to controls. 

Zinc (Zn), a constituent of Superoxide Dismutase (SOD), exhibited a protective effect against oxidative stress [35]. Zn is an essential 
nutrient that plays a special role in the conductive airways and partly contributes to the structure and function of many biological 
enzymes [36,37]. Changes in the level of serum zinc level has a negative effect on the activity of antioxidant systems leading to hy-
perreactivity and inflammation in the respiratory [14]. Zn also inhibits inflammatory and apoptotic processes [3]. Findings on the 
connection between zinc and asthma vary. Studies frequently discovered low blood zinc levels in asthmatics [38,39], and they also 
established links between zinc deficiency as well as overweight and accumulation of fat [17,40]. 

Table 7 
Linear regression analysis of Systolic BP, Diastolic BP, BMI, and total antioxidant status (TAS) as dependent variable in 
Asthma, Asthmatic obese and obese patients, and controls.  

Trace elements R2 β P value 

Control Males 
Cd/TAS 0.03 19.06 0.035a 

Control Females 
Co/Systolic BP 0.04 11.08 0.028a 

Cr/TAS 0.044 8.22 0.022a 

Asthma patient Males (n¼121) 
Zn/TAS 0.022 2.58 0.099 
Ni/TAS 0.083 3.15 0.001a 

Cr/BMI 0.042 − 1.36 0.023a 

Co/Systolic BP 0.014 8.46 0.187 
Asthma patient Females (n¼121) 
Fe/TAS 0.046 − 6.98 0.020a 

Cr/TAS 0.082 − 4.07 0.002a 

Zn/Systolic 0.012 8.75 0.231 
Asthmatic obese patient Males (n¼61) 
Zn/BMI 0.095 5.28 0.016a 

Pb/TAS 0.000 − 1.52 0.852 
Ni/Systolic BP 0.13 − 9.31 0.004a 

Zn/Diastolic BP 0.073 − 10.24 0.035a 

Ni/Diastolic BP 0.082 − 4.78 0.025a 

Asthmatic obese patients Females (n¼79) 
Fe/BMI 0.001 − 0.52 0.741 
Co/BMI 0.007 2.44 0.435 
Cu/Systolic BP 0.07 19.29 0.016a 

Ni Systolic BP 0.078 18.05 0.011a 

Cd/Systolic BP 0.11 − 20.49 0.002a 

Obese patient Males n¼99 
Cu/TAS 0.043 29.89 0.039a 

Co/TAS 0.001 1.99 0.682 
Pb/Systolic BP 0.048 − 2.52 0.030a 

Obese patient Females n¼86 
Co/TAS 0.05 9.78 0.039a 

Ni/Systolic BP 0.062 9.18 0.021a 

Dependent Variable: duration, BMI, and total antioxidant status (TAS). 
Zn), iron (Fe), copper (Cu), magnesium (Mg), Nikel (Ni), Lead (Pb), cadmium (Cd), cadmium (Cd), chromium (Cr), 
Cobalt (Co) and Total antioxidant status (TAS). 

a Correlation is significant at the 0.05 level (2-tailed). 
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Our finding with respect to serum Zn levels were significantly lower in asthma patient males, asthma patient females and asthmatic 
obese patient females than in the control group, we concluded that zinc deficiency may be reduce antioxidant function and tend to play 
a role in the onset of asthma. In Pearson corelation analysis, Zn is positively corelated with TAS in asthma patient males and in female 
zinc is positively correlated with systolic blood pressure and in asthmatic obese negatively corelated with diastolic blood pressure and 
Zn is positively corelated with BMI. In obese male and female patients’ serum Zn levels were significantly lower in this study. 

Previous research suggested a link between a lower dietary Zn intake and a greater chance of acquiring asthma [41]. Also, Yousef 
et al., and Rajkumar et al., both authors, concluded that taking zinc supplements can be beneficial in the management of people with 
asthma [28,42]. Zinc supplements need to be taken properly to control asthmatic individuals. 

Iron (Fe) plays several vital roles in human beings and is an important element [34]. Falah S et al., [43] theorised that majority of Fe 
in the body is contained within haemoglobin, an erythrocyte protein that transfers oxygen from the lungs to the tissues. Both excessive 
and inadequacies of this mineral are acknowledged as serious health issues [34]. Fe, on the contrary, is an essential component in a 
variety of oxidative processes. Free radicals were created in part by Fe [3]. Fe is a necessary component of all living forms’ diets 
however excessive Fe can lead to several illnesses. High body Fe reserves have been linked to a higher risk of developing asthma, 
according to certain research [44,45]. Song et al., reported that Asians and the general population both reported significantly greater 
levels of Fe in asthma than in controls. Lower levels Fe values in obese people have also been identified in other studies [46]. 

Ali, Md et al., conclude that complementing clinical and experimental investigations demonstrate a substantial association between 
the level of iron and regulation of asthma [47]. In this study we find significantly lower serum Fe levels in asthma, asthmatic obese, and 
obese. In Pearson corelation analysis, Fe is negatively corelated with TAS in asthma patient females. In obesity male, Fe is positively 
corelated with BMI. 

Copper (Cu) a crucial trace element, is necessary for maintaining cellular homeostasis [3]. The inclusion of Cu in sodium dismutase 
may theoretically impact antioxidant status and lung function [48]. H. Vural et al., [49] reported that excessive intakes or excessive 
releases of free iron and copper from bound form result in increase of free radicals’ production and consequently increase risk of 
asthma onset. According to the third National Health and Nutrition Survey [50], an adult’s recommended daily dietary intake of 
copper ranges from 1.0 to 1.6 mg. These investigations have shown that the loss of tightly controlled levels of copper and 
copper-dependent enzymes in tissues and circulatory may lead to decreased whole-body metabolism [51,52]. Yang et al., 2019 
observed greater levels of copper in obese individuals [53]. Zajac et al. theorized that Copper excess and deficiency can both cause 
oxidative stress and chronic inflammation, which may be linked to the risk of development asthma [54]. However, we found that 
significantly asthma patient males, asthmatic obese male and female patients, obese male and female patients had significantly lower 
level of Cu than in controls. In Pearson corelation analysis, Cu is negatively correlated with diastolic blood pressure in asthmatic obese 
female. In obesity male, Cu is positively corelated with TAS. 

Magnesium (Mg), a significant intracellular cation, participates in the mineralization of bones. Mg also participates in a variety of 
physiological procedures, including the folding of proteins and enzymatic activities [55]. The effects of Mg on the bronchial smooth 
muscles and respiratory tract might lessen asthma symptoms. The phagocytosis, ROS generation, and proinflammatory activities 
brought on by decreased Mg intake might compromise pulmonary function [56]. we found that asthma patient males, asthma patient 
females, asthmatic obese patient females had markedly lower level of Mg than in the control. However, Song Mao et al., [3] and Falah 
et al., (1) reported the significant difference in asthma patients had markedly decreased level of Mg and Ahmed et al., [57] reported 
that lower levels Mg in asthma patients with comparison with the controls. Indeed, the National Health and Nutrition Examination 
Survey (NHANES) 3 study demonstrates that Mg2+ deficiency is more common in obese people [58]. Al Shammaa et al., reported that 
obese people have decreased levels of magnesium in their bloodstream [59]. In this study, serum levels of Mg were significantly lower 
in obese males and females. Magnesium deficiency has been shown to play a vital role in the pathogenesis of asthma. Song et al., found 
that routine MgSO4 medication may be effective in the treatment of adult patients with severe or life-threatening exacerbations [60]. 

Nickel (Ni) allergy is the most prevalent contact allergy. It belongs to a different hypersensitivity type to asthma and rhino-
conjunctivitis [61]. Humans are susceptible to ambient nickel exposure and nickel absorption through their skin, dietary intake, and 
respiratory systems [62]. Alveoli inflammation and reactive oxidative stress are linked to chronic nickel inhalation [63]. Novey et al., 
[64] reported that occupational asthma due to nickel in metal plating. The present study shows serum level of Ni was significantly 
higher in asthmatic obese patient females. Mikiko et al. reported that Ni allergy was associated with significantly higher obesity 
patients and toxic and immune-mediated effects of Ni may synergistically play a role in the genesis of obesity and hormonal 
impairment [65]. Syurin et al., reported Occupational bronchitis and occupational asthma have been associated with increased nickel 
exposure concentrations [66]. In this study Ni was higher in obese male and female patients but no statistically significant difference 
was found when compared to controls. In Pearson corelation analysis, Ni is positively corelated with TAS in asthma patient males and 
in asthmatic obese males Ni is negatively corelated with systolic and diastolic blood pressure and in Ni is positively corelated with 
systolic blood pressure in asthmatic obese females and obese females. There are few studies updated in different countries [67], and 
none in the Indian population. 

Lead (Pb), a heavy metal that is very hazardous and has grown in the environment due to a variety of causes, has a detrimental 
effect on several human organs. Even through Pb can be absorbed from skin, it is mostly absorbed from raspatory system [68]. The 
relationship between lead exposure and asthma is unknown because there are many research studies investigating this issue. Bronchial 
hyperresponsiveness and total IgE are linked to elevated Pb blood levels [69–71]. Asthma patients exhibited considerably higher blood 
levels of lead, as reported by Mohammad et al., [72]. The current study found a significantly increased level of Pb in asthma and 
asthmatic obese patients when compared to controls. Héctor et al., 2022 highlight the effect of environmental Pb exposure and health 
risk on humans and the significant positive association between Pb levels in obese individuals [73]. According to research by Raddam 
et al., there is a significant relationship between lead levels, asthma and total IgE levels [74]. In this study, Pb was higher in obese 
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patients, but no significant difference was found when compared to controls. In Pearson corelation analysis, Pb is negatively corelated 
with TAS in asthmatic obese females. Not many studies have looked at the serum lead level among individuals with asthma. 

Heavy metal cadmium (Cd) has cumulative harmful effects [75]. Exposure to inhaled Cd may be linked to asthma, however, 
smoking obscures this link because cigarettes contain cadmium, and smoking is linked to asthma. There were more smokers in the 
current research. As reported by Ge Yang et al., 2019, high blood cadmium levels were substantially linked to asthma patients [76]. 
According to research by S. Songül et al., non-smokers’ lung function may be adversely affected by exposure to greater concentrations 
of heavy metals, especially cadmium [77]. In our study, serum concertation of Cd was statistically significant higher in asthma patient 
males, asthmatic obese patient males and obese patient males when compared to controls males and in Pearson corelation analysis, Cd 
is negatively corelated with TAS in asthma patient males and in asthmatic obese females showed Cd is negatively corelated with 
systolic blood pressure. In obesity, Cd is negatively corelated with systolic blood pressure in obese male. The association of Cd with 
BMI and obesity remains controversial. Studies have reported both negative and positive associations. The inverse relationship of Cd 
exposure with BMI and obesity has been observed by some researchers [78] Meiduo et al., reported Exposure to cadmium may be 
correlated with BMI and abdominal circumference [79]. 

Due to the frequent usage of chromium (Cr) in several industrial sectors, workers might be regarded as the population that is most 
at risk for acquiring asthma since Cr is a naturally existing metallic component in industrial processes [68]. Individuals who smoke 
actively or passively may be exposed to chromium because it is a significant toxin found in tobacco smoke S. Songül et al., [77]. Mar 
et al., 2022 reported a exposure to chromium salts is a poorly characterized cause of occupational asthma [79]. The present study 
shows that most of the asthma and obesity patients are laborers and factory workers, whose serum Cr levels was significantly higher in 
asthma patient males when compared to controls males and in Pearson corelation analysis, Cr is negatively corelated with BMI in 
asthma patient males and in females Cr is negatively corelated with TAS in asthma patient females. We could not find any statistical 
difference in obese patients. Many occupations background was also major risk factor for asthma development. Researchers have 
reported people who live in areas where Cr pollution has been present for a long time may have Cr exposure that affects how their 
bodies process glucose and lipids [80]. Tinkov et al., 2021 have documented inconsistent associations between Cr exposure and obesity 
[81]. 

Metals such as cobalt (Co)are elements naturally found in the environment. Cobalt can be found in air, water, and tobacco smoke, 
though vegetables account for the majority of human intake [82]. Cobalt is essential as a metal constituent of vitamin B12 but its toxic 
potential from excessive exposure is well known [83]. R. Sauni et al., [84] reported that the mean exposure levels to inhaled cobalt 
higher the level of risk of occupational asthma and even small levels of Co might be dangerous for vulnerable workers. Co serum levels 
was significantly higher in asthmatic obese patient males, but we could not find any statistical difference on the group of asthma 
patients. In Pearson corelation analysis, Co is positively corelated with systolic blood pressure in asthma patient males. In obese male, 
Co is positively corelated with BMI and Co is positively corelated with TAS in obese female. Jianwei et al., (2022) reported re-
lationships between Co exposure and obesity, insulin resistance, and metabolic-related disorders [85]. In this study Co serum levels 
was higher in obese male and female patients, but no significant difference was observed when compared to controls. 

There are certain limitations of the study, as we could not get equal number of males and females’ samples and there is also a lack of 
sample in asthmatic obese (in both males and females). In the near future, more investigation on trace elements and their concentration 
in serum will be carried out to further clarify its association with asthma and obesity. 

5. Conclusion 

Our study showed that deviation in the serum trace element and TAS levels may increase the health risk of asthma and obese 
patients. Patients had low level Zn, Fe, Cu Mg and, TAS and higher level of Ni, Pb, Cd, Cr and Co when compared with the control 
group. Quantitative determination of trace elements and TAS may help in the early detection of the disease and evaluation of an 
appropriate therapy. Diet and nutrition, life style are important modifiable risk factors for the progression and management of chronic 
disease such as asthma and obesity. 
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associated with wheezing and asthma in a cohort of young German adults: results from the SOLAR study, ERJ Open Research 6 (1) (2020 Jan 1). 
[62] J.S. Joh, M.Y. Kang, J.P. Myong, Dose–response relationship between environmental exposure to nickel and pulmonary function in the Korean general 

population aged 40 or older, Int. J. Environ. Res. Publ. Health 18 (13) (2021 Jun 30) 7016. 
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