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Abstract: Cigarette smoking is one of the major causes of mortality and morbidity involving respiratory
and cardiovascular illness in developing and developed countries. The objective of this study is to
determine the leptin and blood lipid levels in smokers and non smokers. 121 subjects between the ages
of 15 to 45 years were included in the study. Amongst them 30 were current smokers, 30 occasional
smokers, 30 ex-smokers and 31 non smokers. Serum Leptin levels were determined on ELISA by kit
obtained from DRG (Germany). Serum triglycerides, cholesterol, LDL and HDL cholesterol were determined
by enzymatic methods by kit obtained from MERCK. Leptin levels decreases significantly in current
smokers but increases significantly in ex smokers. This study adds an important information to the
possible role of leptin in smoking.
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INTRODUCTION levels of certain cytokines and their receptors [7, 8].

Cigarette smoking is one of the major causes of identified as being playing an important role in obesity
mortality and morbidity involving respiratory and and inflammation. Yet their role in smoking has yet to
cardiovascular illness in developing and developed be identified.
countries. In 1998 mortality from tobacco related Leptin, the product of the ob gene [9] is an
diseases were 4 million/year worldwide while WHO adipocyte-secreted protein [10] whose circulating levels
reported 800 million smokers in developed countries as signal the status of energy stores to the brain. Leptin
compared to 300 million in developing countries in [1]. is a hormone that is mainly produced by adipose
In Pakistan it is estimated that 36% men and 9% tissue and binds to receptors in the hypothalamus [11].
women use some form of tobacco on a regular basis Few studies have been carried out to determine the
and average age of onset is 18 years in males and 24 leptin levels in infant of mothers who smoke during
years for females [2]. According to National Health pregnancy. The results are yet conflicting. So there is
survey of Pakistan 1990-94, prevalence of smoking was needed to determine the levels of leptin in people of
15.2% in individuals aged 15 years [3]. 40.9% developing countries
prevalence was reported in men aged 40 to 49 years
[4]. In a survey carried out in 2002 showed that Objective of the study: The objective of this study is
40.02%  of population of Multan and 33% of to determine the leptin and blood lipid levels in
population  of  Abbotabad  were  indulged in smokers and non smokers.
smoking [5, 6].

Cigarette smoke is composed of>5,000 chemicals, MATERIAL AND METHODS
including  approximately  70 carcinogens, amongst
them nicotine has received much attention because it 121  male  subjects  between  the  ages of 15 to
is immunotoxic, triggering the immune system and 45  years were included in the study. One of the
altering the humoral and cellular immunity and the reason to include  only  males in the study is because

Adipocytokines, like leptin and adiponectin have been
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hormonal  interference in females at different age calculated for qualitative variables. P value was
groups  may affect the results of leptin and secondly obtained by  analysis  of  variance (ANOVA). Post
in our society males smoke more frequently and openly hoc  test  was  done  to  compare  the four groups.
compared with females. Females if do smoke are P value<0.05 was considered significant.
reluctant in admitting it. Amongst 121 subjects, 30
were current smokers, 30 occasional smokers, 30 ex- RESULTS
smokers and 31 non smokers. Smoking status was
evaluated on the basis of questionnaire circulated The study included 121 male subjects classified
amongst the subjects pertaining to the relevant into current smokers, non-smokers, ex smokers and
information for e.g. age, gender, smoking status and normal controls. The body mass index and waist hip
duration of smoking. ratio  was  determined.  The  age and body mass

Smokers were those who smoked at least one index  was  non  significant  in  all  four groups.
cigarette daily during last one month were classified as Waist  hip ratio was significant (0.01) in all four
current smokers, those who smoked at least one groups.  Post  hoc  test  shows  significant increase
cigarette per month but not daily were classified as (P<0.05) in waist hip ratio of  occasional  smokers
occasional smokers. Those who stopped smoking but compared  with  nonsmokers  and significant decrease
previously smoked at least one cigarette a day were in ex smokers compared with current and occasional
classified as ex smokers and those who never reported smokers  (P<0.05)  (Table 1). Serum leptin levels were
smoking were classified as never smokers or non significant (P = 0.001) when compared in the four
smokers [12]. Subjects who were overweight, obese, groups  when  ANOVA  was  applied.  However,
having cardiovascular or endocrinological disorder or leptin level was significantly decreased (P<0.05) in
those who consume alcohol were excluded from the current  smokers  while  increased  in  ex  smokers
study. A written informed consent was obtained from and  occasional  smokers  compared  with  controls
all participants. Study was approved by ethical (Table 3). Leptin levels in occasional smokers was
committee. significantly  increased  (P<0.05)  compared  with

Study protocol: At each visit, after detailed interview (P<0.05) in ex smokers compared with current and
height  and weight of the participants were measured occasional smokers.86.7% of current smokers, 10.0 %
in  light clothing.  BMI  was  calculated  as  weight of the occasional smokers and 3.3% of ex-smokers
(in kilograms) divided by height (in meters) squared. have decreased  serum  leptin levels than normal
Waist and hip circumference was measured in duplicate range,  while  46.7%  of  occasional  smokers  and
using a measuring tape. BMI is classified as Under 53.3% of ex smokers have increased leptin levels.
weight<19, Normal Range = 19-24.9, Overweight = 25- 43.3% of occasional smokers and 43.3% of ex smokers
29.9, Obese>30. On  the  basis  of waist/hip ratio, have  leptin  levels  within normal range (Table 2).
males are classified as obese if the ratio is  greater Serum cholesterol, triglycerides, LDL and HDL
than  0.90.  Each subject was called after overnight cholesterol  levels  were  significant in all four groups
fast and 10 ml of the venous blood sample was taken (P = 0.001) using ANOVA. Serum cholesterol,
and  was centrifuged  to  obtain  serum  which will triglycerides and LDL  cholesterol  levels  were
be stored at-20±5°C to analyze lipid profile, serum significantly increased (P<0.05) in current and
leptin levels. occasional smokers compared with controls, while HDL

Serum Leptin levels were determined on ELISA by cholesterol was significantly decreased  (P  =  0.001)
kit obtained from DRG (Germany) [13]. Serum compared  with controls (Table 3). Serum cholesterol,
triglycerides [14], cholesterol, LDL and HDL cholesterol triglycerides and LDL cholesterol levels in occasional
[15] were determined by enzymatic methods by kit smokers were significantly decreased (P<0.05) compared
obtained from MERCK. with current smokers and also significantly  decreased

Statistical analysis:  Mean and standard error of mean occasional  smokers  (Table  3).  HDL  cholesterol
was determined for quantitative and percentage was levels   were    significantly  increased   (P<0.05) in

current smokers and also significantly increased

(P<0.05) in ex smokers compared with current and
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Table 1: Age body mass index and waist hip ratio of smokers and non smokers

 Values were non significant except for waist hip ratio which was 0.01 when ANOVA was applied. Groups were then compared by Post

hoc test. P value<0.05 was considered significant

Non smoker (31) Current smoker (30) Occasional smoker (30) Ex smokers (30)

Age 33.13±9.19 33.33±8.11 30.43±8.71 33.46±6.61

BMI 22.91±1.71 23.49±2.53 23.71±2.17 22.89±1.66

W/Hip ratio 0.83±0.06 0.86±0.07 0.87±0.07 0.82±0.04

: P<0.05 Significant compared with Non Smokers (Controls), : P<0.05 Significant compared with Current Smokers, : P<0.05 Significant

compared with Occasional Smokers,  Current Smoker: Smoked at least one cigarette/day  for  last  one month,  Occasional Smoker: Smoked

at least one cigarette/month for last one month,  Ex-Smokers: Stopped smoking but smoked previously at least one cigarette/day, Non Smoker:

Never smoked cigarette (10)

Table 2: Frequency of Leptin levels in smokers and non smokers. The values are shown in numbers and percentages are shown in parenthesis

Leptin Non smoker (31) Current smokers (30) Occasional smokers (30) Ex smokers (30)

Normal 5 (16.1%) 4 (13.3%) 13 (43.3%) 13 (43.3%)

Increased 5 (16.1%) - 14 (46.7%) 16 (53.3%)

Decreased 21 (67.7%) 26 (86.7%) 3 (10.0%) 1 9 (3.3%)

Normal: Leptin levels: 10-15 ng ml , Increased: Leptin values>15 ng ml , Decreased: Leptin values<10 ng ml1 1 1

Table 3: Leptin and blood lipid levels in smokers and non smokers

 The values are shown as mean and standard error of mean. P<0.001 was obtained for all parameters by applying ANOVA. Post hoc

test was then applied to compare the groups. P value<0.05 was considered significant

Non smoker Current smoker Occasional smoker Ex-smoker

Serum Leptin (ng dl ) 14.97±1.86 9.76±4.75 26.11±9.05 29.76±12.151

Triglycerides (mmol l ) 1.26±0.18 4.85±1.54 2.84±0.54 1.25±0.161

Cholesterol (mmol l ) 4.12±0.38 7.67±1.99 6.19±0.68 4.24±0.381

LDL cholesterol (mmol l ) 2.50±0.43 4.69±1.33 4.03±0.62 2.69±0.411

HDL cholesterol (mmol l ) 0.96±0.10 0.77±0.12 0.88±0.12 1.02±0.141

: P<0.05 Significant compared with Non Smokers (Controls), : P<0.05 Significant compared with Current Smokers, : P<0.05  Significant

compared  with  Occasional  Smokers,  Current Smoker: Smoked at least one cigarette/day  for  last  one month,  Occasional Smoker: Smoked

at least one cigarette/month for last one month,  Ex-Smokers: Stopped smoking but smoked previously at least one cigarette/day, Non Smoker:

Never smoked cigarette (10)

occasional and ex smokers compared with current demonstrated effect of maternal smoking on newborns
smokers while levels in ex smokers were also leptin concentration which may be mediated by other
significantly increased compared with occasional factor(s) in addition to decreased adiposity [16].
smokers. Smoking has been shown to decrease plasma insulin,

DISCUSSION concentrations [17, 18]. Chronic administration of

Smoking is one of the leading causes of (NPY), a potent stimulator of feeding behavior in
respiratory and cardiovascular illness in developing arcuate nucleus of hypothalamus, resulting in reduction
countries. Our study compares leptin and blood lipid of food intake which in turn decreases plasma insulin
levels in smokers and non smokers. Body mass index concentration [19]. Nicotine has also been shown to
of the four groups were comparable, waist hip ratio increase plasma catecholamine concentration in human
was significant but within the normal limits for males and rats [20]. Studies have demonstrated that insulin
i.e.<0.90. This study shows decreased leptin levels in stimulates the release of leptin from rat adipocytes
current smokers while increased levels are shown in without affecting leptin mRNA [21] and catecholamine
occasional and ex smokers. Several studies have suppress  the  release of leptin from human adipocytes

increase plasma catecholamine and free fatty acid

nicotine inhibits the synthesis of neuropeptide Y
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[22]. Increased catecholamine also increase lipolysis in remains the possibility. Secondly the size of sample is
humans and have been shown to decrease secretion of small. If this study is done on increased sample size
leptin from adipose tissue which in turn decreases may give more clear understanding of the role of leptin
plasma leptin concentrations in vitro and in vivo in in smoking. More such studies must be carried out on
rodents [23] through a cAMP-dependent mechanism, large number of subjects to determine cause and affect
which increases free fatty concentrations [24, 25]. relationship
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