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i y . Abstract

The prevalent deaths from heart diseases resulting from smoking prompted this study to determine the serum
cholesterol and cadmium in smokers. Higher levels of serum cholesterol (3.22 =0.18 mmol/L) were obtained
in smokers than in the non smokers (2.68 +0.11 mmol/L). Also serum cadmium was higher in smokers
(1.32+ 0.I1 mmol/L) and 0.13 +£0.04pl/L) for non smokers. Urine cadmium was 0.89+0.05mmol/L for
smokers and 0.87 +0.03 pl /L for non smokers. Duration and frequency of smoking also had an elevating
effect on the serum levels of cholesterol, and cadmium as ‘well as on the urine cadmium level. In all the
samples analysed, the cadmium level did not exceed the WHO upper acceptable limit of 2pul/L.
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Introduction

Smoking is associated with an increased overall morbidity and mortality. Smoking
of tobacco as cigarette is a global obsession and remains the number one cause of
preventable deaths in the world today (Newcomb er al, 1992). Smoking is one of the
major risk factors for cardiovascular disease, coronary artery disease cerebro-vascular
disease, peripheral vascular diseasé¢ and pulmonary or respiratory functions are also
affected by smoking (Mc Bride, 1992 and Sherma, 1992); vision impairment through
cataract and macular degeneration (Johnston and Gregory, 2001); reproduction (Dechanet
et .al, 2010): Others include multiple complications in pregnancy, peptic ulcer,
osteoporosis and bone fracture. Long term cigarette smoking has an elevating effect on the
cholesterol level. Cholesterol, a precursor for some hormones and also responsible for the
flexibility of cell membrane increases the risk of arteriosclerosis with increased risk of
coronary artery disease or stroke (Charaberlain er al, 1988). Seven out of every ten death
due to heart disease are associated with high blood cholesterol, which may begin to stick
to the walls of the blood vessels getting the blood vessels clogged overtime and slowing
down the flow of blood which may result into heart attack and stroke. The lecithin
acyltransferase (LCAT) as a key factor in the esterification of plasma cholesterol has a
lower activity in smokers than in non smokers (Bielicki ez al, 2001). Smoking also affects
~ the high density lipoprotein (HDL) and the low density lipoprotein (LDL) esters levels
- (Imamura er al, 2001). Second hand smokers also share the same problems as direct
smokers (Hej, 1999). Cadmium (Cd) an environmental toxicant is found in food and in
tobacco smoke. Although the cadmium content of cigarette is much lower than that of
food, cadmium in cigarette is however absorbed much more effectively by the lungs than
the gut (Yadav, 2010). Smoking is a major source of exposure to cadmium ‘in those who
are not occupationally exposed to cadmium. Smoking creates an accumulation of
cadmium in organs and severe anemia is associated with cadmium toxicity. Cadmium
health implications includes coronary artery disease. High blood concentration of
cadmium leads to an increase in the lipid peroxidation and changes in the lipid metabolism
(Kleszczewska ez al, 2005). Cd inhibits progesterone secretion in cultured human. This
study was embarked upon to determine the cholesterol and cadmium levels in smokers and
non smokers.
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Material and Methods
Blood sample

Thirty two apparently healthy smokers and thirty two non smokers between the
ages of 18- 36 years were used as test samples and control respectively. Using a
disposable syringe 4ml of blood was drawn from the vein of the upper arms of each

individual into an EDTA tube and serum separated into a cryo tube and preserved in an ice
pack until required. -

Urine Sample

Sterile polythene containers were given to each individual a day prior to collect the

first morning urine sample. The samples were stored in the refrigerator until-needed for
testing.

Determination of Serum Cholesterol

Cholesterol kit with pack code 20050817 44c0121 product of DIALAB A-2351
Weiner Neulorf Austrailia was used for the serum cholesterol determination. The kit is
made up of Good’s Buffer pH 6.7, phenol, 4-amino antitipyrine, cholesterol esterase,
cholesterol oxidase and peroxidise. To each test tube labelled blank, standard, and sample
was added 100ul of reagent, while 10ul of distilled water was added to the'blank and 10pl
of standard to the standard tube and 10pl of serum to each test tube. These were mixed
and incubated at 37°C for ten minutes. The absorbance of standard and the test samples
were taken against a working reagent at 540 nm using the spectronic-20D spectrometer.

Determination of Serum Cadmium

The method of Shozo, (1982) was employed. 9ml of nitric acid, sulphuric acid and
perchloric acid mixture (3, 1, 2) v/v/v to 1ml of plasma sample was heated until clear. The
mixture was filtered through whatman No.1 filter paper and made up to the 50ml mark

with distilled deionized water. The cadmium concentration was determined by the atomic
absorption spectrophotometer.

Determination of Urine Cadmium :

5ml of the urine sample was subjected to wet digestion with 20ml of concentrated
nitric acid and heated for 2hours at 150°C, cooled and filtered using whatman No.1 filter
paper and made up to 100ml mark. Cadmium standard was prepared from cadmium
chloride trihydrate. The cadmium concentration was determined using the atomic
absorption spectrophotometer as described by Shozo, 1982.

Results and Discussion

A slightly higher level of cholesterol was observed in the smokers compared to the
non smokers (Table. 1). This is in contrast to the finding of Cerami, (2000), who reported a
decrease in the cholesterol level in smokers, this may be based on the knowledge that most
smokers rarely feed well as smoking have a suppressing effect on the appetite for food.
Also physical exercise have a lowering effect on the cholesterol level, in that the muscle
cells can use up cholesterol as energy source in the muscle cells than store it in fat cells.
Blood cholesterol is influenced by diet, heredity, metabolic diseases (diabetes mellitus),
smoking etc (Kimokoti et al, 2010). The smokers in this study however being construction
site workers are noted to be heavy feeders on cheap saturated fat diets, which allow for the
blood cholesterol level to be slightly elevated, despite their high physical activity. John ez
al, (1993) and Burton and Kazantia (1988) suggested an increase in low density
cholesterol (LDL) which leads to arterial disease and a decrease in high density
cholesterol (HDL) among smokers. Smoking lowers the activity of the lipoprotein lipase
enzyme, responsible for processing of chylomicrons and overall metabolism, leads to
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lower HDL (Harley and Smith, 1993). This is in agreement with the comparison in figure
1 on the level of cholesterol in relation to age and duration of smoking. Higher cholesterol
was observed in the age range between 18 and 24, while lower cholesterol was observed
for the 25- 31 and 32 -38 age ranges. Most of the older smokers have been smoking for
long time duration. Sherma ef al, 1997 demonstrated plasma cholesterol in the early stage
followed by a fall at the later stage. This could be due to the effect of nicotine which
increases the metabolic rate in smokers. Smoking does not appear to permanently affect
cholesterol levels, once smoking is stopped, the effect of smoking on cholesterol stops
within a few weeks or months (Michael, et al, 2004). :
+‘The plasma cadmium level in Table 1 showed values that are in the normal range.

~ An increase in the plasma cadmium was observed for the different age groups, higher
level of plasma cadmium was observed for the smokers within the 32-38 age group and
the least in the 18-24 age group. This agrees with the findings of Shima et al, 1996 who
reported an increase in plasma cadmium level in older smokers; hence duration of
smoking.is likely to increase the cadmium level in plasma (Elinder et a/, 1983 and Jarup et

al, 1998). Smoking is associated with the accumulation of cadmium in tissues. Lungs and
prostate cancer in

Smokers (Anetor et al, 2010) The studied parameters in smokers did not differ snomfcantly
from non-smokers.

Table 1: Serum Cholesterol, Serum Cadmium and Urine cadmium

Parameter Serum Cholesterol Serum Cadmium Urine Cadmium
(mmol/L) (ug/L)

Smokers 3:22 +0.18 : 1.3250:11 0.89+0.05

Non Smokers 2.68+0.11° 0.125 +0.04 0.87 £0.03

Table 2: Serum Cadmium and occurrence frequency in tobacco smokers.

Cadmium in Serum Cadmium in Frequency Duration of Smoking

(ne/1) : Urine ( pg/L) (Years)

0.1+0.01 0.4+0.03 7 2

0.30+0.02 0.621+0.03 B 4

0.50+0.02 0.9+0.04 6 6

0.70+0.03 0.96+0.04 4 8

0.80%+0.03 ; 1:12+0:-05 3 10

1.00+£0.01 1.10+0.05 2 12

1.1+0.01 0.52+0.08 2 14

1.5£0.02 : 1.55+0.09 it 20
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