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Abstract

Obijective :The present study was undertaken to evaluate lipid profile and urate in apparently
healthy cigarette smokers and compare it with apparently healthy non- smokers in the fasting
state. Also to demonstrate the possible effect of smoking on serum lipid profile and urate
concentration. Methods: The study was conducted on 50 healthy cigarettes smokers and
compared with 50 healthy age and weight matched non-obese non-smokers who served as
controls. Subjects in both groups were in the age range of 30-60 yrs., having no history of alcohol
abuse, or diseases like diabetes mellitus, hypertension, hepatic impairment, renal disease, gout,
hypouricemia, and obesity, and were neither on drugs like pB-blockers, lipid lowering drugs, or
thiazide diuretics. Clinical data were obtained from the history and record on questionnaire
sheet. The clinical assessment was done by a medical doctor. Results: It was revealed that mean
S.TC (275 £ 25 mg/dl), LDL-C (179 % 44 mg/dl), and TG (116 + 29 mg/dl), were significantly
higher in smokers (p <0.001) as compared to non-smokers, i.e., mean S.TC (139 = 25 mg/dl),
LDL-C (89 + 25), TG (93 = 25). mg/dl (p <0.001) as compared to non-smokers. Mean serum
HDL-C (27 + 6 mg/dl) was significantly lower in chronic smokers (p <0.001) as compared to
non-smokers, i.e., 40.0+ 8 mg/dl. Mean serum Urate (5.2 £ 1.0 mg/dl) was significantly lower in
chronic smokers (p <0.001) as compared to non-smokers, i.e., 6.1. + 1.1 mg/dl. Conclusion:
Smoking produces adverse effects on lipid profile and, therefore increasing the cardiovascular
disease risk. On the other hand the significant low level of serum urate in smokers attributed in
significant oxidative stress and hence cardiovascular disease. Cigarette smoke may be benefit in
reducing hyperuricemia risk.

Keywords: S.TC : Serum Total cholesterol; LDL-C : Low density lipoprotein cholesterol; HDL-
C : High density lipoprotein cholesterol; TG : Triglycerides; urate.

Introduction:

Worldwide, the effect of smoking are cigarette smoking is the a major risk factor
estimated to kill 3 million people per year. for chronic obstructive pulmonary disease
This contracts with 0.2 million in 1950 and such as chronic bronchitis and emphysema,
projections for 2025 of 10 million. ! carcinogenesis and cardiovascular disease
Epidemiological evidence suggest that 123 Various mechanisms leading to lipid
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alteration by smoking are: (a) nicotine
stimulates sympathetic adrenal system
leading to increased  secretion  of
catecholamines  resulting in  increased
lipolysis and increased concentration of
plasma free fatty acids (FFA) which further
result in increased secretion of hepatic FFAs
and hepatic triglycerides along with VLDL-
C in the blood stream *®; (b) Fall in estrogen
levels occurs due to smoking which further
leads to decreased HDL — cholesterol *°; (c)
Presence of hyperinsulinaemia in smokers
leads to increased cholesterol, LDL-C,
VLDL-C, and TG due to decreased activity
of lipoprotein lipase %'; d) Consumption of a
diet rich in fat and cholesterol as well as a
diet low in fibre and cereal content by

smokers 48 Also recent evidence suggest

that oxidants present in the gas phase of
Material and Methods

50 cigarette smokers and 50 normal healthy
non smokers (control) were selected from
the teaching staff of Sudan University for
Science and Technology. None of them had
past or present history of renal, gout,
The smokers were age matched to controls
(30 — 60) and they were regular cigarette
smokers for the last 8 years, consuming
more 10 cigarette per day. Clinical data were
obtained from the history and record on

questionnaire sheet. Clinical assessment was

Results

cigarette smoke are involved 8. There is
increasing experimental evidence that
oxidation of low density lipoprotein
cholesterol (LDL-C) plays a major role in
the pathogenesis of coronary artery disease
(CAD). However, results from clinical
studies on LDL oxidation and CAD are not
consistent 1°.  Cigarette smokers have
increased inflammatory responses that
further enhance their oxidative stress.!!?
Since in humans, uric acid is the most
abundant aqueous antioxidant, accounting
for up to 60% of serum free radical
scavenging capacity®® and is an important
intracellular free radical scavenger during
metabolic stress including smoking,*%°
therefore, measurement of its serum level

reflects the antioxidant capacity.®

cardiac,  hepatic, diabetes  mellitus,
hypertension endocrine disorders, obesity
and on drugs like B-blockers, lipid lowering

drugs, and thiazide diuretics.

done by a medical doctor. After overnight
fasting, they were subjected to laboratory
investigations including, lipid profile (serum
cholesterol, triglycerides, HDL-C, LDL-C),

and serum urate.
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Table (1) and fig. (1) show, significant
difference between the means of serum total
cholesterol in the control group (n =50) and
the study group (smokers). (n =50). (139 +
25 versus 275+51 mg/dl, p <0.001).Fig (1)
shows comparison of serum total cholesterol
levels between control and smokers. Table
(1) and fig. (2) show, significant difference
between the means of serum LDL in the
control group (n =50) and the study group
(smokers). (n =50). (89 £ 23 versus 179144
mg/dl, p <0.001).Fig (2) shows comparison
of serum LDL levels between control and
smokers.

Table (1) and fig. (3) show, significant
difference between the means of serum
triglyceride in the control group (n =50) and
the study group (smokers). (n =50). (93 + 25

versus 116 = 29 mg/dl, p <0.001).Fig (3)
shows comparison of serum triglyceride
levels between control and smokers.

Table (2) and fig. (4) show, significant
difference between the means of serum HDL
in the control group (n =50) and the study
group (smokers). (n =50). (40 = 6 versus 27
+ 8 mg/dl, p <0.001).Fig (4) shows
comparison of serum HDL levels between
control and smokers.

Table (2) and fig. (5) show, significant
difference between the means of serum urate
in the control group (n =50) and the study
group (smokers). (n =50). (6.1 + 1.1 versus
52 % 0.98g/dl, p <0.001).Fig (4) shows
comparison of serum urate levels in control

and smokers.

Variable Control group n =50 Study group n=50 P
Serum cholesterol 139 + 25 (77 — 189) 275 + 51(177 — 415) <0.001
(mg/dl)

Serum LDL 89 + 23 (43 - 144) 179 + 44(82 - 273) <0.001
Serum triglyceride 93 + 25 (54 —141) 116 + 29 (58 — 186) <0.001

Table (1) :Comparison of the means of serum total cholesterol, LDL, and triglyceride in the

control group and the study group (smokers).

Variable Control group n =50 Study group n=50 P

Serum HDL 40 + 6 (24 — 56) 27 + 8 (11- 51) <0.001

(mg/dl)
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Serum urate 6.1+ 1 (4.4 -10.6) 52+ 0.98 (3.4-7.1) <0.001
(mg/dl)

Table (2): Comparison of the means of serum HDL, and urate in the control group and
the study group (smokers).

- Table(1), and (2) show the mean £ S.D, range between brackets ( ) and probability

(P)

-t -test was used for comparison.
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Figure (1): Comparison of levels of S. cholesterol (mg/dl) in control group and study group

(smokers).
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Figure (2): Comparison of levels of LDL- cholesterol (mg/dl) in control group and study group

(smokers).
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Figure (3): Comparison of levels of S. triglyceride (mg/dl) in control group and study group
(smokers).
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Figure (4): Comparison of levels of S. HDL- cholesterol (mg/dl) in control group and study
group (smokers).

12.00 Smoker

oo |

Value
2
T
ras
7

wwwwwwwwwwwwwwwwwwwwwwwww
135 7 9111315171921 23252729 31 33353739 4143454749

Case Number

Figure (5): Comparison of levels of S. urate (mg/dl) in control group and study group (smokers).

Discussion
To our knowledge there appears to be no smoking on blood chemistry among
relevant published data on the effect of Sudanese, so comparison will be made with
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studies made elsewhere. Prevalence of
smoking varies considerably in different
countries and we think it is increasing in
Sudan. And this resembles the situation in
other parts of Africa.l®t’ Our study was
done exclusively among the male teaching
staff members of Sudan University for
Science and Technology. In Sudan society
female are reluctant to discuss the issue of
smoking in an open manner, as smoking in
young females is considered offending
practice although it is accepted in old ones.
It is revealed that triglycerides, LDL-C, TC
were significantly higher in smokers as
compared to non-smokers thereby revealing
a direct dose response relationship 818, The
mean serum total cholesterol in non-smokers
(control) was 139.1 + 25 mg/dl while it was
significantly higher in smokers, i.e., 275 *
15 mg/dl. These observations are in tune
with the findings of other workers #1920
Cigarette smoking substantially increases the
risk of coronary heart disease and ischemic
stroke %22, Serum LDL - cholesterol
showed 101% increase, when the control
group was compared to the study group (89
+ 23 versus 179+ 44 mg/dl, p<0.001).
Serum LDL - cholesterol was highly
significantly raised in the study group. This
is in agreement with previous result
published by many authors. 291624 The
mean HDL-Cholesterol in non-smokers was
40. £ 6 and 27. = 8 in smokers respectively
(p value <0.001). This finding is similar to

Conclusion

Is obvious from these results, cigarette
smoking has a hyperlipidemic effect, which
is reflected as raised serum levels of total
cholesterol, LDL — cholesterol and
triglyceride with reduced HDL — cholesterol,

that of Rosenson 22> who reported that there
is fall in HDL-C level by 3-5 mg/dl in
smokers. The mean serum triglycerides
levels in non-smokers and smokers were 93
+ 25 mg/dl and 116 + 29 mg/dl, p<0.001
respectively, serum triglyceride was highly
significantly raised in the study group
(smokers). However, triglyceride levels in
study group (smokers) were found to be
within the normal reference range. 252
These findings suggest that smoking alters
the lipid profile adversely causing
dyslipidaemia in smokers and the changes
become more marked with the number of
cigarettes smoked 2’ Smoking causes an
increase in oxidized LDL-cholesterol level
which plays the key role for atherosclerotic
process®®. A high level of LDL-C, VLDL-C
and triglyceride are strongly associated with
development of coronary artery disease
while a low level of HDL-C remains a
significant  independent  predictor  of
coronary artery disease 2%, Serum urate on
average, showed 14.8% reduction when the
control group was compared to the study
group (6.1+ 1.1 versus 5.2 £ 1.0 mg/dl, p
<0.001), serum urate was highly reduced in
the study group. This finding is in agreement
with other studies that showed low serum
uric acid in regular smokers 303234 and
reduction of antioxidants including uric acid
in smokers 3% indicating that oxidative
stress increases every time a cigarette is
smoked.>!

that increase the risk for atherosclerosis and
ischemic heart disease. Serum levels of urate
were found to be clearly reduced in cigarette
smokers, this may attributed in significant

oxidative stress and hence cardiovascular

Vol. 12 No. 2 year 2018

GIF=0.898 254


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3273920/#r1

Libyan Journal of Medical Research ljmr.ly ISSN:2413-6069 , ISSN: 2312-5365P

disease. On other hand reduced serum urate gout.

may be benefit against hyperuricemia and

References

1

N
1

w
1

ESN
1

(o))
1

oo
1

10-

11-

12-

Bertteridge DJ, Morrel JM. Clinicians guide to lipids and Coronary Heart Disease. London :
Chapman and Hall Medical 1998; 126 — 130.

Adlouni A, ElI-Messal M, Ghalim N, Saile R. Apolipoprotein and lipoprotein particles in
Morocan patients with previous myocardial infarction. Int-Clin-Lab Res 1997; 27 (4) :247 —
52.

Eiserich JP, Vander Vliet A, Hendelman GJ, Halliwell B, Cross CE. Dietary antioxidants
and cigarette smoke induced bimolecular damage : a complex interaction. Am J clin Nutr
1995 Dec;62 (16) : 1490 — 1500.

Muscat JE, Harris RE et al. Cigarette smoking and plasma cholesterol. Am Heart J 1991;
121: 141-7.

Simons LA, Simons J, Jones AS. The interaction of body weight, age, cigarette smoking and
hormone usage with blood pressure and plasma lipids in an Australian community. Aus NZ J
Med 1984; 14: 215-21.

Stalder M, Pometta B, Suenram A. Relationship between plasma insulin levels and HDL-
cholesterol in healthy men. Diabetologia 1984; 21: 544-8.

Reaven GM. Role of insulin resistance in human disease. Diabetes1988; 37: 595-607.
Wynder EL, Harris et al. Population screening for plasma cholesterol. Community based
results from Connecticut. Am Heart J 1989; 117: 649-56.

Mc Call MR, Van Den Berg JJ, Kuypers FA, Tribble DL, Krauss RM, Knoff LJ, Forte TM.
Modiffication of LACT activity and HDL structure; New Links between cigarette smoke and
coronary heart disease risk. Arterioscler thromb 1994 Feb; 14 (2) : 248 — 53.

Halevy D, Thiery J, Nagel D, Arnold S, Erdmman E, Holfing B, Cremer P, Seidel D.
Increased oxidation of HDL in patients with coronary artery disease is independent from
dietary vitamin E and C. Arterioscler- Throm- Vas- Biol.1997 Jul 17 (7) :1432 — 7.

Alberg A. The influence of cigarette smoking on circulating concentrations of antioxidant
micronutrients. Toxicology 2002. Nov;180(2):121-137.

Brown KM, Morrice PC, Duthie GG. Erythrocyte vitamin E and plasma ascorbate
concentrations in relation to erythrocyte peroxidation in smokers and nonsmokers: dose
response to vitamin E supplementation. Am J Clin Nutr 1997. Feb;65(2):496-502.

Vol. 12 No. 2 year 2018 GIF=0.898 255



Libyan Journal of Medical Research ljmr.ly ISSN:2413-6069 , ISSN: 2312-5365P

13- Maxwell SR, Thomason H, Sandler D, Leguen C, Baxter MA, Thorpe GH, et al. Antioxidant
status in patients with uncomplicated insulin-dependent and non-insulin-dependent diabetes
mellitus. Eur J Clin Invest 1997. Jun;27(6):484-490.

14- Mathru M, Dries DJ, Barnes L, Tonino P, Sukhani R, Rooney MW. Tourniquet-induced
exsanguination in patients requiring lower limb surgery. An ischemia-reperfusion model of
oxidant and antioxidant metabolism. Anesthesiology 1996. Jan;84(1):14-22.

15- Hellsten Y, Tullson PC, Richter EA, Bangsbo J. Oxidation of urate in human skeletal muscle
during exercise. Free Radic Biol Med 1997;22(1-2):169-174.

16- Leonard L. Cigarette smoking and perception about smoking and health in chat. E. Afr. Med.
J 1996; 73 : 509 - 512.

17- Nath UR. Smoking : Third world alert. London : Oxford University press 1996; 250 — 53.

18- Kannel WB. Update on the risk of cigarette smoking in coronary artery disease. Am Heart
J1981; 101: 319-28.

19- MJOS OD. Lipid effects of smoking. Am Heart J 1988; 115: 272-5

Rustogi R, Shrivastva SSI et al Lipid profile in smokers. JAPI 1989; 37 (12): 764-7

20- Austin MA. Plasma triglycerides and coronary heart disease. Arterio Throm 1991; 11: 2-14

21-Rosenson RS. Low level of HDL-cholesterol (Hypoalphalipoproteinemia). An approach to
management. Arch Intern Med 1993; 153(13): 1528-40.

22-Berliner J, Navab M, Fogelman AM et al. Atherosclerosis: Basic mechanism-oxidation,
inflammation and genetics. Circulation 1986; 5 (Supp): 5G-10G

23-Zimmerman M, Mc Geachie J. The effect of nicotine on aortic endothelial cell turnover.
Atherosclerosis 1985; 58: 39-47.

24- The Expert Panel Report of the National Cholesterol Education Program. Expert panel on
detection, evaluation and treatment of high blood cholesterol in adults. Arch Intern Med
1998; 148: 36-69.

25- Stampfer MJ, Sacks FM, Simonetta S et al. A prospective study of cholesterol
apolipoproteins and the risk of myocardial infarction. N Engl J Med 1991; 325: 373-80.

26- Calver A, Collier J, Moncada S, Vallance P. Effect of local intra-arterial NG-monomethyl-L-
arginine in patients with hypertension: the nitric oxide dilator mechanism appears abnormal.
J Hypertens 1992. Sep;10(9):1025-1031.

27- Karnath B. Smoking cessation. Am J Med 2002. Apr;112(5):399-405.

Vol. 12 No. 2 year 2018 GIF=0.898 256



Libyan Journal of Medical Research ljmr.ly ISSN:2413-6069 , ISSN: 2312-5365P

28- Pryor WA. Cigarette smoke radicals and the role of free radicals in chemical carcinogenicity.
Environ Health Perspect 1997. Jun;105(Suppl 4):875-882.

29- The Expert Panel Report of the National Cholesterol Education Program. Expert panel on
detection, evaluation and treatment of high blood cholesterol in adults. Arch Intern Med
1998; 148: 36-69.

30- Tsuchiya M, Asada A, Kasahara E, Sato EF, Shindo M, Inoue M. Smoking a single cigarette
rapidly reduces combined concentrations of nitrate and nitrite and concentrations of
antioxidants in plasma. Circulation 2002. Mar;105(10):1155-1157.

31- Timimi FK, Ting HH, Haley EA, Roddy MA, Ganz P, Creager MA. Vitamin C improves
endothelium-dependent vasodilation in patients with insulin-dependent diabetes mellitus. J
Am Coll Cardiol 1998. Mar;31(3):552-557.

32-Dietrich M, Block G, Norkus EP, Hudes M, Traber MG, Cross CE, et al. Smoking and
exposure to environmental tobacco smoke decrease some plasma antioxidants and increase
gamma-tocopherol in vivo after adjustment for dietary antioxidant intakes. Am J Clin Nutr
2003. Jan;77(1):160-166.

33-Goraca A, Skibska B. Plasma antioxidant status in healthy smoking and non-smoking men.
Bratisl Lek Listy 2005;106(10):301-306.

34- Nysoven EL. Ascorbate and urate smokers. J clin. Nut. 1995 Dec; 62 : 1490 — 1505.

35- Benouwitz HL. Pharmacologic aspects of cigarette smoking and nicotine addiction. New
Engl J Med 1998; 319: 318-30.

Vol. 12 No. 2 year 2018 GIF=0.898 257



