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Cigarette smoking is considered as addictive and destructive behaviour. It creates 

health problems and variation in different parameters of blood. Cigarette smoking also 
causes environmental pollution by releasing toxic air pollutants into the 

atmosphere.Analysis of Lead (Pb), Cadmium (Cd) and Iron (Fe) in blood of smokers 

and non-smokers was done by Atomic Absorption Spectroscopy and there was also 

comparison of effect of cigarette smoking on haemoglobin (Hb) between smokers and 
non-smokers before and after medication. Samples of smokers and non-smokers were 

collected from different areas of Lahore. After experimentation, statistics applied for 

conclusion. Samples of smokers and non-smokers were collected to compare the effect 
of smoking on Hb before and after medication. Smokers and non-smokers were 

medicated by medicine Surbex Z for one week. The Hb level of smokers and non-

smokers was noted before and after medication. Time duration has been taken into 

account for effective medication. 
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1. Introduction 

Pakistan is an agricultural country. Only 0.27% of the 
total land is used for cultivation of tobacco in Pakistan. 

The annual production of tobacco is 70–75 million kg, 

whereas the domestic requirement is 40–50 million kg; 
the rest 30–35 million kg is exported. In most of the 

countries of the world the consumption of cigarettes is 

falling while in Pakistan, the production and 

consumption of this nonessential poisonous item is 
increasing at an alarming rate. It is surprising that the 

world is fighting against smoking, an increasing 

number of Pakistani peoples setting new records by 
manufacturing an additional five billion cigarettes each 

year. The smoking rate among males is more than 

50%, whereas it is 10% in females in Pakistan [1]. 

Tobacco is herbaceous plant and it is commercially 

cultivated. Tobacco processed into cigarettes. The 

scientific name of tobacco is Nicotiana tobaccum L.  
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Nicotine alkaloid exist in leaves of tobacco which 
considered as an important component that induces 

cigarette addiction. Leaves of raw tobacco and smoke 

of cigarette contain 250 well-known destructive metal 
toxicants and phytochemicals, 69 of them cause cancer 

[2]. 

Smoking is uniquely human habit indulge in almost all 

over the world in different forms [3]. Smoking is a 
process in which tobacco is burnt and smoke is inhaled 

by different ways i.e., Cigarette, Cigar, Biri and Pipe 

[4]. Smoking has both acute and chronic effect on 
haematological parameters [5]. There are more than 

4000 chemicals found in cigarette smoke [6]. Cigarette 

smoking considered as addictive and destructive 
behavior. Serious health problems were caused by 

smoking of cigarette. Globally, preventable cause of 

death was also cigarette smoking, there are severe 

effect of smoking on health [7]. Habitual smoking has 
an adverse health effects. Numbers of xenobiotic, 

including heavy metals such as Cd and Pb are 
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produced by smoking [8]. People mostly captivated to 

nicotine practiced smoking [9]. 

Studies have shown that, each year about 3000 non-

smoking adults’ die of lung cancer as a result of 

breathing the second-hand smoke from other’s 

cigarette [10]. Rottman in 1898 first claimed that 
tobacco use might reason of lung cancer. Lung, larynx, 

pharynx, esophagus, oral cavity, pancreas, urinary 

bladder and renal pelvic cancers are strongly related to 
tobacco use [11]. Due to cigarette smoking, there is an 

estimation of 443,000 deaths in the United States (US) 

per year. Cigarette smoke leads towards fatal diseases 
Cigarette smoke contains variety of toxicants including 

polycyclic aromatic hydrocarbons, volatile organic 

compound, nitrosamines and numerous toxic heavy 

metals. There is International Agency for Research on 
cancer. This agency designated some metals as 

carcinogenic to humans. That metals that are 

carcinogenic to humans are Cd, As, Cr (VI) and Ni 
compounds [12]. A single cigarette contains 1.0–4.5 

µg Cd. An increase in blood pressure; prevalence of 

hypertension, and cardiovascular disease resulted from 

exposure to cadmium.  An exogenous source of metals 
contamination in human body is smoking [13].  

The most significant reason of morbidity and mortality 

in the world is the use of tobacco products. Tobacco 
plant is well recognized for its capacity to concentrate 

toxic elements (TEs) from its mounting environment. 

Different cigarette brands have different smoke and 
thus different level of toxic elements. This level 

depends upon where the tobacco was grown. There is 

advancement in cigarette designs over the last decades. 

This advancement is with the incorporation of new 
tobacco processes, papers, filters, and several 

ingredients (flavours and casing materials) [14, 15].  

In soil, there is variety of heavy metal species. From 
soil heavy metal species gathered by tobacco plants 

and then transferred to leaves [16]. Tobacco plants 

very easily take up Cd and Pb from soil and 
concentrate them in leaves [17]. 

Cigarette smoke is one of the potential sources of toxic 

iron. When excess of iron accumulates in the body, it 

leads towards different diseases that also include 
cancer. Iron produces free radicals, as in human body 

it is present in ferrous state. In cruel state, iron with 

oxidizing reagents (hydrogen dioxide) reacts and 
produce free radicals. The radicals are formed and 

natural antioxidants are used to control and to remove 

these radicals under normal conditions. These radicals 

got accumulated when the iron concentration 
systematically increases.  In lungs of almost all 

cigarette smokers, in the form of extracellular ferritin-

bound iron, there is more concentration of iron. An 
important task is to estimate reliably as a result of 

smoking, the amount of iron absorbed and transferred 

[18]. Mostly, the common methods used for smoking 

are industrially manufactured cigarettes and hand 

rolled from loose tobacco and rolling paper. 

Pipes, Cigar, Hookahs, Vaporizers and Bongs are other 

smoking riggings. More than four thousands chemical 

compounds are produced by burning of tobacco and 

paper. The haemoglobin (Hb) concentration in blood 
increased due to smoking. In cigarette smoke, carbon 

monoxide is present. Carbon monoxide binds to Hb to 

form carboxyhaemoglobin. Carboxyhaemoglobin is an 
inactive form of haemoglobin having no oxygen 

carrying capacity. Haemoglobin (Hb) level of cigarette 

smokers is observed higher than the persons who do 
not smoke [19, 20].Scientific literature provides 

evidence that chemical compounds and emitted gasses 

in tobacco smoke have harmful health effects. Now 

days, International Agency for Research on Cancer 
(IARC) classified cadmium (Cd) as well as nickel (Ni) 

and arsenic (As) as cancer causing elements to 

humanity among 87 mainly organic carcinogens.  
Heavy metals that inhaled through smoking have long 

biological life. Great contributor on total level of 

concentration of cadmium (Cd) and lead (Pb) in blood 

is tobacco.  Usually, great amount of Cd absorbed 
through human body by smokers.  

There is inhalation of 1-2 µg of Cd by smoking of one 

cigarette. Cd caused oxidative DNA damage by 
several oxygen species. Increasing lipid peroxidation, 

induction of oxidative stress and inhibition of enzymes 

responsible from DNA repair also caused by (Cd). 
Moreover, Cd is also responsible for testicular damage, 

hypertension, atherosclerosis, osteoporosis and cancer. 

Due to Pb concentration in blood there are unwanted 

effects such as anemia, rise in blood pressure, kidney 
damage, and disruption of nervous system, brain 

damage and declined fertility of men through sperm 

damage [21, 22]. However the aims of research work 
are analysis of toxicity of toxic metals in cigarette 

smoke, Comparative analysis of toxic metal 

concentration present in both smokers and non-
smoker’s blood, analysis of nutritional trace metal and 

the comparison when nutritional supplements are 

provided and comparison between smokers and non-

smokers of cigarette smoking sound effects on 
hemoglobin (Hb) level.  

2. Experimental Work 

Blood samples of smokers (S) and non-smokers (NS) 
were collected from different areas of Lahore. For 

sampling, to some volunteer’s smokers as well as non-

smokers, tablet of Surbex z was given for one week to 

compare the effect of medicine on Hb before and after 
medication. Samples of smokers and non-smokers 

were collected before and after medication marked as 

medicated smokers (MS) and medicated non-smokers 
(MNS). After that ethylene diamine tetra acetic acid 

(EDTA) vials was used for storage of sample. 
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Table 1. Metal Concentration in (µg/g) in Blood of Smokers in Urban Areas 

Area No of Smoker 
Cd  

(ug/g) 

Pb  

(ug/g) 

Fe  

ug/g) 

Urban Area 

1 0.7 ± 0.1 20.77 ± 0.15 73.82 ± 0.08 
2 0.6 ± 0.2 27.15 ± 0.15 100.33 ± 0.18 

3 0.9 ± 0.2 20.82 ± 0.13 85.5 ± 0.78 

4 0.8 ± 0.1 28.2 ± 0.26 100.58 ± 0.04 
5 1.2 ± 0.1 38.15 ± 0.22 104.98 ± 0.13 

  

 

Table 2. Metal Concentration in (µg/g) in Blood of Smokers in Rural Areas 

Area No of Smoker 
Cd  
(ug/g) 

Pb  
(ug/g) 

Fe  
(ug/g) 

Rural Area 

1 1.1 ± 0.1 33.15 ± 0.06 89.52 ± 0.1 

2 1.3 ± 0.1 13.9 ± 0.2 159.93 ± 0.15 
3 0.8 ± 0.1 16.93 ± 0.26 118.5 ± 0.1 

4 0.8 ± 0.2 14 ± 0.17 86.57 ± 0.15 

5 0.9 ± 0.1 12.43 ± 0.21 67.77 ± 0.12 

 

Table3. Metal Concentration in (µg/g) in Blood of Smokers in Hilly Areas 

Area 
No of 

Smoker 
Cd  

(ug/g) 
Pb  

(ug/g) 
Fe  

(ug/g) 

Hilly Area 

1 1.1 ± 0.2 17.97 ± 0.16 124.92 ± 0.16 

2 0.9 ± 0.1 17.51 ± 0.11 131.13 ± 0.25 
3 0.9 ± 0.2 17.99 ± 0.12 117.62 ± 0.03 

4 1.3 ± 0.2 38.27 ± 0.16 105.05 ± 0.13 

5 1.2 ± 0.1 18.02 ± 0.16 80.96 ± 0.2 
 

Table 4. Metal Concentration in (µg/g) in Blood of Non-Smokers in Urban Areas 

Area 
No of Non-Smoker Cd 

(ug/g) 

Pb 

(ug/g) 

Fe 

(ug/g) 

Urban Area 

1 2.1 ± 0.1 12.1 ± 0.2 62.2 ± 0.3 
2 1.7 ± 0.1 9.5 ± 0.2 46.7 ± 0.2 

3 1.9 ± 0.2 21.3 ± 0.2 59.2 ± 0.7 

4 1.5 ± 0.1 26.9 ± 0.1 76.3 ± 0.2 
5 1.3 ± 0.1 25.8 ± 0.2 78.8 ± 0.2 

 

Table 5. Metal Concentration in (µg/g) in Blood of Non-Smokers in Rural Areas 

Area No of Non-Smoker 
Cd  
(ug/g) 

Pb  
(ug/g) 

Fe  
(ug/g) 

Rural Area 

1 2.5 ± 0.2 23.9 ± 0.2 63.6 ± 0.2 

2 1.9 ± 0.1 40.5 ± 0.1 42.1 ± 0.2 
3 2.3 ± 0.2 25 ± 0.2 50.4 ± 0.2 

4 2.8 ± 0.2 24.7 ± 0.1 47 ± 0.3 

5 2.7 ± 0.2 21.1 ± 0.2 52.3 ± 0.2 
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Table 6  Metal Concentration in (µg/g) in Blood of Non-Smokers in Hilly Areas 

Area 

No of 

Non-
Smoker 

Cd  

(ug/g) 

Pb  

(ug/g) 

Fe  

(ug/g) 

Hilly Area 

1 1.9 ± 0.2 31 ± 0.2 47 ± 0.2 

2 1.9 ± 0.1 24.5 ± 0.1 40 ± 0.2 

3 1.6 ± 0.1 25 ± 0.3 66.5 ± 0.4 
4 1.8 ± 0.1 35.3 ± 0.2 52.3 ± 0.2 

5 1.5 ± 0.1 39 ± 0.2 66.3 ± 0.2 

 

Table 7. Comparison of Hb between Medicated Smokers (MS) and Medicated Non-Smokers (MNS) 

 before and after Medication  

Sample Age (Years) Hb (HL) 
 

Hb (HL) 

1MS 32 14.3 13.5 

2MS 40 12.8 14.0 

3MS 21 13.4 14.5 

4MS 52 11.5 13.7 
5MS 40 10.2 13.2 

6MNS 30 12.6 13.9 

7MNS 18 13.0 14.8 
8MNS 27 12.1 12.6 

9MNS 27 10.3 12.1 

10MS 57 12.3 13.1 

 
For digestion of blood, 1ml blood sample from EDTA 

vials was put into china dish containing 7ml 

conc.HNO3, using measuring cylinder. Sample was 
heated on flame until dried and cooled to obtain 

residue of blood. Same procedure was repeated three 

times but first time with 7ml conc. HNO3, second time 

with 2ml H2O2, and third time again with 2ml 
conc.HNO3. At last digested blood sample diluted up 

to 50ml using distilled water. 

3. Characterization 

Varian flame atomic absorption spectrometer model 

AA240 was used for metal detection followed by Beer 

Lambert’s law. In inorganic and organic materials 
AAS is one of the important instrumental techniques 

for both quantitative and qualitative  analysis of 

metallic and non-metallic elements. This technique is 

element selective and provides analytical sensitivities 
as the parts per million level and less (where 1 part-per 

million is 0.0001%) [23]. Further data has been used 

for numerical analysis. 

4. Results and Discussion 

Iron dissolved more in blood of smokers than lead and 

cadmium. Rich quantity of Cd is present in cigarettes 
and analyzed by atomic absorption spectroscopy. In 

addition to that Cd is less dissolved in blood of 

smokers and more deposited in body causing different 

diseases. Although, excess of iron accumulates in the 
body leads towards different diseases including cancer. 

Cigarette smoke is one of the potential sources of toxic 

iron. In human body iron is present in ferrous state. 

Iron reacts with different oxidizing reagents e.g. 

hydrogen dioxide and produce free radicals. Iron 

concentration systematically increases when radicals 
got accumulated [24]. 

Pb, Cd and Fe are produced by cigarette smoking, 

when a person smoke tobacco cigarette these metals 

are accumulated in body. Pb is slightly higher in 
smokers than non-smokers. Many studies have 

demonstrated that cigarette smoking results in an 

elevation of blood lead levels [25]. More study have 
been reported that one cigarette contains about 0.5 - 2 

mg of cadmium and that about 10% of the cadmium 

content is inhaled when the cigarette is smoked. 
Smokers generally exhibit  higher concentration of 

cadmium than non-smokers [26, 27]. Smokers and 

non-smokers are medicated by medicine Surbex Z for 

one week. The Hb level of smokers and non-smokers 
was noted before and after medication. Moreover, data 

was recorded and shown in table7. Surbex Z is product 

of combination of B vitamins to treat or prevent 
vitamin deficiency due to poor diet, certain illness and 

alcoholism [28]. It is resolved that the medicine 

Surbex Z can be used to maintain Hb level of smokers 
as well as non-smokers. Concentration of Pb, Cd and 

Fe is given in tables 1-6. Fe dissolved more in blood of 

smokers, then Pb and less amount of Cd is dissolved. 

Among various environmental pollutions in the urban 
area, heavy metals have the most harmful  effect on 

public health, because they remain in the ecosystem 

and are not biodegradable [29]. Tobacco becomes a 
vital source of toxic metals [30]. The weight of the 
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cigarettes ranges from 0.91 to 1.16g. The average 

weight of the cigarettes without the fitter is 0.86g 
(range 0.77 – 0.96g) [31]. Local cigarettes had a mean 

cadmium concentration 3.12μg/g with a standard 

deviation of 0.06μg/g whereas imported brands 

showed a cadmium concentration average 2.47μg/g 
with a standard deviation of 0.41μg/g. Pb 

concentration in local cigarette brands is 

2.27±0.27μg/g and in imported cigarette brands is 
1.69±0.44μg/g. Therefore, higher concentration of Pb 

and Cd was observed in local cigarette brands as 

compare to imported cigarette brands [32]. Tobacco 
smoking is the most significant single source of Cd 

exposure in the general population. It can be estimated 

that a person smoking 20 cigarettes per day takes about 

up to 1μg of Cd per day [33].  

Regular cigarette smoking greatly increases lung 

exposure to iron [34]. Haemoglobin, or ‘Hb’, is a 

protein that contains iron and is found in red blood 
cells. It carries oxygen around the body and gives 

blood its red color. Hb levels vary from person to 

person and there are various reasons in variation of Hb 

levels. Smoking is one of the reasons in variation of 
Hb levels. Smokers show high Hb level than non-

smokers [35]. 

5. Conclusion 

Pb, Cd and Fe are produced by cigarette smoking, 

when a person smoke tobacco cigarette these metals 

are accumulated in body. It is concluded that Fe 
dissolved more in blood of smokers, then Pb and less 

amount of Cd is dissolved. Although Cd is present in 

excess in cigarettes but it is analysed by atomic 

absorption spectroscopy (AAS) that Cd is less 
dissolved in blood of smokers and more deposited in 

body causing different diseases. The Haemoglobin 

(Hb) concentration increased in blood due to smoking. 
In present research work, smokers and non-smokers 

are medicated by medicine Surbex Z for one week. 

The Hb level of smokers and non-smokers was noted 
before and after medication. Before medication the Hb 

of smokers was in the range of 10-13. Then medication 

was started for one week and it was observed that the 

Hb goes increased. It might be happened because of 
many reasons as they are not chain smokers or they are 

not habitual in smoking. Chain smokers and habitual 

smokers show high Hb level. In 1 sample labelled as 
1MS the Hb level was observed high and after 

medication for 1 week, it was maintained under desire 

range. When Surbex Z is used for non-smokers, the Hb 

level goes high. It is resolved that the medicine Surbex 
Z can be used to maintain Hb level of smokers as well 

as non-smokers. 
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