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Abstrad: Beedi smoking is common in Sri Lanka and hence a study was 
undertaken to determine the effects of beedi smoking on selected clinical 
biochemistry parameters. 7CRirt.y non-alcoholic beedi smokers and thirty non- 
alcoholic non-smokers from the same socio-economic status were selected from 
the Jaffna Munici~alitv. The mean a w s  of beedi smokers and non-smokers were " - 
45 ( rf: 6.4) and 44( rf: 7 . 3 ) ~  respectively. Mean serum ascorbic acid and protein 
levels were significantly decreased in beedi smokers. Although plasnla fibrino- 
gen level in beedi smokers was within normal range, it was significantly elevated 
compared to non-smokers. Beedi smokers showed a significant elevation in 
serum bilirubin level. Serum alanine transaminase (ALT) in  beedi smokers was 
significantly elevated while aspartate transaminase (AST) showed no signifi- 
cant change. Glucose tolerance was s~gnificantly decreased in smokers. Fur- 
thermore urinary excretion of creatine was significantly increased while the 
urine volume and creatinine excretion were not significantly altered in beedi 
smokers. 
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INTRODUCTION 

Tobacco smoke increases morbidity and mortality in smokers and non-sm~kers.~,~ 
According to a survey carried out in 1989 in S r i  Lanka, 33.4% were current 
smokers, 4.4% were ex-smokers and 62.2% werenon- smoker^.^ Cigaretteis most 
popular among the smokers and beedi is the second most popular product with 
50.2% of the smokers smoking beedi alone or in combination with cigarette, pipe, 
cigar, e t ~ . ~  Cigarettes are not freely available in the North and East and a t  
present therefore beedi is smoked instead. Studies on cigarette smokers reveal 
that smoking alters blood p r e ~ s u r e , ~  gastric f ~ n c t i o n , ~  serum cholesterol6 and 
plasma fibrinogen7 levels. This paper describes a study carried out to determine 
the effect of beedi smoking on selected readily - measured clinical biochemistry 
parameters viz. serum ascorbic acid, total protein and bilirubin levels, serum 
aspartate transaminase and alanine transaminase activities, plasma fibrinogen 
level,~glucose tolerance, urine volume and urinary excretion of creatine and 
creatinine. Significant alterations in these parameters may give information on 
the effects of beedi smokes on the metabolismg of the smokers. 

METHODS AND MATERIALS 

Subjects: Thirty of each group ofbeedi smokers and non-smokers of the age group 
of 30-50 y were selected from the same socio-economiclevel. They were employed 
as drivers, cleaners and conductors. The non-smokers had never smoked 
cigArettes, beedi etc.. The selected subjects were all males and the number of 
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beedies smoked ranged from 10 to 25 (14.4 + 9.96) per day. The mean period of 
smoking was 18.6 ( f 11.43) y. The subjects were living in  the same housing 
scheme and were settled after the displacement from their native places. Their 
monthly income ranged from Rs. 3000 to 4000. 

Biochemical analysis: Serum was analysed by standard procedures for ascorbic 
acid,8 total p r ~ t e i n , ~  bilirubin8 and the activities of AST,1° and ALT.1° Serum 
ascorbic acid level was measured by 2,6-dichlorophenol indophenol method and 
it was performed immediately aRer withdrawing the blood (within 5 to 10 min). 
Plasma fibrinogen8 was precipitated using calcium chloride8 and the protein 
estimated by Lowry's m e t h ~ d . ~  Modified glucose tolerance test was performed8 
by collecting the blood and urine samples a t  0 h and 2 h after the administration 
of glucose. The urine volume was measured andurinary creatine8 and creatinine8 
levels were estimated by standard procedures. The alterations in the para- 
meters were statistically analysed by the Student's t test. 

RESULTS AND DISCUSSION 

Serum ascorbic acid level in the smokers was significantly decreased (p<0.05) 
(Table I), As the subjects were advised to take similar diet at least for one week 
before the commencement of measurements, the decrease in serum ascorbic acid 
level in the smokers could be due to high utilization of ascorbic acid in these 
individuals. This could be due to increased sympathetic activity caused by 
nicotine, which would increase the discharge of adrenalin from adrenal me- 
d ~ l l a . ~  Furthermore acetaldehyde in beedi smoke may also increase the 
oxidation of ascorbic acid. Smoking is also associated with fibrous intimal 
thickening of arterioles. l1 Ascorbic acid is needed as coenzyme in the hydroxylation 
reactions for the synthesis of adrenalin and ih the post translational modifica- 
tion of procollagen. 

Serum protein levels of beedi smokers were significantly reduced compared 
with non-smokers (p<O.O5)'(Table 1). This could be due to the disturbance in the 
metabolism of the amino acid pool inliver whichmay be a consequence ofnicotine' 
poisoning of vitamin B, (pyridoxyl phosphate).12 Smoking affects the sympa- 
thetic,adivity and leads to increased peri~taliticmovement.~ Increased peristalitic 
movement would lead to a decrease in protein digestion and malabsorption of 
digested products. The reduction in plasma protein level in bee& smokers can 
also be due to their poor dietary habits, malnutrition and nicotine-induced 
secretion of corti~osteroids.~ Corticosteriods increase catabolism of protein. 

Mean plasma fibrinogen level in non-smokers and beedi smokers were 0.21 
( f 0.02) gdl-I and 0.26( f 0.02) gdl-I respectively (Table 1). The normal fibrinogen 
level12 in plasma is 0.2 - 0.3 gdl-l. Though the plasma fibrinogen level in bee& 
smokers is within the normal range, their mean value is significantly elevated 
(p<0.05) compared with non-smokers. Significant elevation in  plasma fibrino- 
gen level was reported for cigarette smokem7 A strong positive correlation was 
noted between plasma fibrinogen and serum thiocyanate levels of smokers 
indicating that plasma fibrinogen level increases with an increase in exposure 
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to cigarette smoke.7 a-1-Antiproteinase (formally called alpha-1 antitrypsin or 
al-AT) is an enzyme synthesized by the liver that inhibits trypsin, elastase and 
certain other proteases by complexing with them. A particular methionine 
residue of al-AT is involved in binding to proteases. Beedi smoking oxidizes the 
methionine residue to methionine sulfoxide and thereby inactivates al-AT. This 
leads to the destruction of tissues and consequent increasedfibrinogen.13Adrenalin 
and noradrenalin released in response to increased sympathetic activity, bring 
about lipolysis in adipose tissue and the subsequent release of free fatty acid into 
plasma.*J2 In tissue culture it has been shown that free fatty acid increases the 
fibrinogen synthesis in human liver slices. 

Table 1: Serum ascorbic acid, total protein and bilirubin levels, serum ALT 
and AST activities and plasma fibrinogen level in beedi smokers and 
non-smokers. 

Parameters Non-smokers Smokers "t" test 

Serum 
Ascorbic acid 

(mg dl-') 

Total Protein 
(g dl-') 

Bilirubin 
(mg dl-l) 

ALT 
(IU 1.') 

AST. 
(IU 11) 

Plasma fibrinogen 0.21 ( f 0.02) 0.26 ( f 0.02) pcO.05 
(mg dl-') 

p - probability; n.s. - not significant 

The serum bilirubin level was significantly higher in  beedi smokers than 
non-smokers (p<0.05) (Table 1). Normally little oxidation of haemoglobin to 
methaemoglobin takes place during the oxygenation of haemoglobin and this 
oxidation is catalysed by superoxide anidn which is normally converted to water 
with the help of NADPH.12 Several constituents of cigarette smoke, including 
nicotine, stimulate the activity of hepatic cytochrome P,,14 where NADPH is 
utilized.12 The composition of cigarette smoke is complex and i t  contains many 
compounds that are likely to induce the monooxygenase activity.14 Further 
smoking alters oestrogen metabolism, which is responsible for induced activity 
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of hepatic monooxygenase with subsequent effects on steroid hormone and 
porphyrin metabolism. Such effects of cigarette smoke can also be caused by 
beedi smoke as the constituents of beedi and cigarette smokes are relatively 
similar.15 Further the carbon monoxide in beedi smoke may react with haemo- 
globin and lead to the formation of carboxy haemoglobin. Therefore increase in 
methaemoglobin and ca~boxy haemoglobin wouldlead to increase in haemolysis. 
Increased haemolysis may be responsible for the increase in serum bilirubin 
levels in smokers. 

The ALT levels1° in reference subjects fall between 4-20 IUI-l. Although the 
difference between the smokers and non-smokers was statistically significant 
( ~ ~ 0 . 0 5 )  (Table I), the ALT level in beedi smokers was in the upper limit of the 
normal range. It could be suggested that the subjects have not yet been exposed 
sufficiently to produce extensive tissue damage such as in the liver. 

The difference in the AST levels in both groups was statistically not 
significant (p>0.05) (Table 1). However it has been suggested that severe 
smoking may lead to cardio-vascular diseases with significant elevation in AST 
level. 16,17 

The ability ofthe body to utilize glucose may be ascertained by measuring the 
glucose tolerance. A modified glucose tolerance test was carried out where the 
blood glucose level was monitored at 0 h and 2 h after the glucose load (Table 2). 
A significant reduction in blood glucose level after the glucose load and thus a 
good glucose tolerance was observed in non-smokers. However a significant 
elevation in blood glucose level after the glucose load was observed in beedi 
smokers (p<0.05) (Table 2). Thus decreased glucose tolerance was seen in beedi 
smokers. The nicotine induced sympathetic activity and the release of adrenalin14 
inhibit the release of insulin from beta-cells of pancreas which is mediated via 
a-receptors. In beedi smokers the increase in plasma insulin after a glucose load 
may therefore be lower than in non-smokers, which explains the observed 
decrease in glucose tolerance in smokers. Slightly elevated fasting glucose level 
in beedi smokers may be due to glycogenolysis and gluconeogenesis under the 
influence of catecholamines.12 

Table 2: Results of modified glucose tolerance test performed in beedi smokers 
and non-smokers. 

Blood glucose 
(mg dl-') 

Time Non-smokers Smokers 'It" test 

O.Oh 82.42 ( f 13.23) 94.50 (+ 17.12) p<0.05 
2.0h 80.46 ( f 14.72) 109.48 ( f 23.02) p<0.05 

p - probability 
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The urinary excretion of creatine was significantly increased in beedi 
smokers (p<0.05) while the creatinine excretion was not significantly elevated 
(p>0.05) (Table 3). This can be attributed to the al-AT inactivation mechanism 
mentioned above. Dietory effect cannot be considered as responsible for the 
differences between smokers and non-smokers as the subjects had similar food 
habits. Catabolism of muscle proteins could have been the cause for increased 
creatine excretion in beedi smokers. There was no significant reduction in the 
urine volurne of beedi smokers (p>0.05) (Table 3). Slight reduction in urine 
volume could be due to nicotine induced secretion of ADH from posterior 
pituitory. l8 

Table 3: Urine volurne and urinary excretion of creatine and creatinine by  
bee& smokers and non-siokers. 

Parameters Non-smokers Smokers "tn test 

Urine volume 1350.00 ( & 158.10) 1300.00 (k 124.1) n.s. 

Creatine 
(m mole) 

Creatinine 
Cm mole) 

p- probability; n.s. - not significant. 
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